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Pemaco Superfund Site, Groundwater and Vapor 
Treatment System 

1.0 INTRODUCTION 

This operation and maintenance (O&M) manual describes the method of operation for the 

Pemaco soil vapor extraction (SVE) and groundwater treatment system (remediation system) for 

U S Environmental Protection Agency (UAEPA) and the Army Corps of Engineers (USACOE) at 

5050 East Slauson Avenue Maywood, California. In addition, the requirements for operating 

personnel have been outlined. This manual consists of one volume of operating instructions 

(Volume 1), one volume of vendor data (Volume II) containing manufacturers' instructions and 

information regarding individual remediation system components. The remediation system is 

constructed on the Maywood Riverfront Park property. Drawing G-1 shows an area map and site 

location map. 

1.1 PURPOSE AND SCOPE 

This manual describes the O&M requirements for the remediation system. This manual is also 

intended to assist in the proper operation of the remediation system and to provide the basis for 

an operator-training program. 

Throughout this manual, manufacturers' detailed instructions are being referenced to supplement 

the information provided (Vendor Data). Each section of the O&M manual should be read 

carefully and understood by all operating personnel before attempting to operate the remediation 

system. 

1.2 OPERATING PERSONNEL REQUIREMENTS 

The operator is responsible for the daily O&M of the remediation system. Additionally, the 

operator is responsible for operating the system safely and ensuring that it complies with all 

treatment requirements and effluent limitations. The operator is also responsible for preparation 

ofthe daily, weekly, and monthly reports that summarize the operation ofthe remediation system. 
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1.2.1 Manual Revision Procedure 

The operator is responsible for revision, when appropriate, of this O&M manual. Upon revision 

of this manual, the operator shall perform the following tasks: 

• Revise date of manual on operating instructions as well as all cover and binder spines. 

• Revise revision number of manual on operating instructions as well as cover and binder 

spines. 

• Make appropriate revisions on software copies as well as appropriate back ups in field 

trailer and office. 
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Pemaco Superfund Site, Groundwater and Vapor 
Treatment System 

2.0 S Y S T E M DESCRIPTION 

Drawings M-1 and M-1A present a process flow diagram for the Pemaco Superfund site. The 

O&M manual is designed to be used in conjunction with the as-built drawings. The as-built 

drawings include treatment system details, equipment layout, trench location plans, well vault 

details, piping and instrumentation diagrams and additional system details. 

Table 2-1 provides a list that cross-references major equipment by their designation on the PI&D 

drawings and corresponding vendor data reference. 

2.1 PROCESS FLOW DESCRIPTION 

The remediation system described in this manual is an automated, vapor extraction and 

groundwater treatment system that has been designed to reduce the mass of volatile organic 

compounds (VOCs) primarily TCE present in soil vapor and groundwater at the site. The 

groundwater treatment system (GTS) and vapor treatment system (VTS) are designed to 

operate independently of each other. The remediation system is located within a steel frame 

building with a 4-inch concrete containment berm to contain any possible spills or leaks. 

The groundwater treatment system is comprised of a groundwater booster tank, T-401 with a 

transfer pump, P-401, a 10 micron multiple bag filter housing, F-401 with a single bag filter 

bypass, F-402, a holding tank, T-402 with a variable speed drive (VFD) transfer pump, P-402 

with another set of 10 micron single bag filters, F-403 and F-404 and a two 3,000 Ib liquid phase 

carbon adsorbers, T-403 and T-404. After the carbon adsorbers there is a discharge flow 

totalizer, FQl-402 and a discharge sampling box, T-405 prior to discharge to the sanitary sewer. 

Groundwater is extracted from the subsurface using down well pneumatic submersible pumps. 

Thirty-three total fluids pumps will extract groundwater from exposition zone extraction wells. 

Electrical resistance heating (ERH) will be performed using 58 electrodes in the area of highest 

TCE impact. Soil vapor extraction (SVE) will be conducted concurrently to remove 

contaminated soil vapor. Piping from the extraction wells is below ground and piping in the 
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treatment plant is aboveground. The remediation system will separate the condensate from 

extracted vapors and treat the removed condensate and groundwater using liquid phase carbon 

adsorbers, T-403 and T-404, operated in series, prior to discharge to the sanitary sewer. 

Sanitation district of Los Angeles County, industrial waste section (SDLACIWS) sampling 

requirements are performed in accordance with the respective permits to operate. 

Treatment of the contaminated soil vapors will be conducted concurrently with groundwater 

extraction, but the vapor treatment system (VTS) will be able to run independently of the 

groundwater treatment system (GTS). 

The VTS consists of the following major components: a moisture separator, T-101, a vapor 

particulate filter skid, F-101 and F-102, two 75 hp liquid-ring vacuum pumps (LRPs), B-101 and 

B-102, an oil mist filter skid, F-103 and F-104, a flameless thermal oxidizer and scrubber skid, 

FTO-101, with a flame arrester, FA-301 to serve as a backlash prevention device from the vapor 

phase carbon vessels. The vapor stream is then passed through vapor phase carbon 

adsorbers, T-301 and T-302, for polishing treatment. Soil vapors are extracted from extraction 

wells using the two LRPs, B-101 and B-102 to provide the vacuum needed. The vapor stream 

initially passes through a moisture separator, T-101 to remove any entrained water. The 

separated water is stored in a 500 gallon moisture separator equipped with an auto drain 

transferred by pump P-501 to the holding tank, T-402. After the moisture separator, T-101, the 

vapor stream passes through the particulate filters, F-101 and F-102 to remove any particles in 

the vapor stream. The vapor stream then passes through the LRPs, B-101 and B-102 and the 

oil mist filters F-103 and F-104, to knock out any oil trapped in the vapor stream from the LRPs. 

At this point the vapor stream will enter the FTO, if operating in FTO mode, or if the vapor 

treatment system is operated in carbon bypass mode, the vapor stream will directly enter the 

vapor conditioning package. In FTO mode the vapor stream enters the FTO for combustion of 

the VOCs. Natural gas will be used as supplemental fuel for the oxidizer as necessary. The 

soil vapor from the FTO discharge will pass through a three stage heat exchanger, H-201 with a 

vapor conditioning package. The vapor conditioning package will include a cooling tower, CT-

201 and a refrigerated chiller, RC-201 to cool the temperature of the vapor stream down to 

knock out any moisture trapped in the vapor stream. The vapor stream from the discharge of 

the vapor conditioning package will pass through a heater, H-202 to raise the temperature ofthe 
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vapor stream for optimum carbon adsorption. The vapor stream will pass through two vapor 

phase carbon adsorption vessels, T-301 and T-302, containing 4,000 lbs of granular activated 

carbon (GAC) each. A positive displacement (PD) blower, B-301, will pull the treated vapors 

from the effluent of the carbon adsorbers, through the PD blower, B-301 and discharge them 

through a stack through the roof ofthe building to the atmosphere. 

2.2 GROUNDWATER SYSTEM COMPONENTS 

2.2.1 Pneumatic Submersible Pumps, P-101A 

Groundwater is extracted from 33 wells at the Pemaco Superfund Site using submersible, 

bottom loading pneumatic, total fluids pumps, P-101 A. Each extraction well will have a 

groundwater flow rate of approximately 1.5 gpm. The pump intake is located at the bottom of 

the pump with an inlet screen allowing groundwater inside the cylinder of the pump. Once the 

groundwater has filled the pump cylinder, a floating lever actuates a valve to allow compressed 

air inside the cylinder Compressed air is supplied by a continuous duty air compressor, K-601 

in the treatment plant. The compressed air then pushes the extracted groundwater up the 

discharge tubing through the well vault piping assembly. The groundwater is then pumped to a 

groundwater booster tank, T-401. 

The extraction pumps are set approximately three feet above the bottom of the well, and have 

been installed in 33 wells in the extraction well field. Table 2-2 summarizes the initial pump depth 

settings. Pump depths will be adjusted as part of routine O&M to maximize extraction efficiency. 

An air pulse counter, air regulator, pressure gauges and sample ports are located in the well vault 

at the top of the casing. A typical well vault instrumentation diagram is shown on Drawing M-3. 

The compressed air is regulated to approximately 80 pounds per square inch gauge (psig) for 

pump operation. The air pulse counter records the number of discharge cycles. 

The groundwater extraction pumps are manufactured by Clean Environment Equipment, Model 

Long AP-3/TL. Manufacturer specifications are provided in Vendor Data, Tab A 
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2.2.2 Groundwater Booster Tank, T-401 

Groundwater from the extraction wells, as well as accumulated water in the condensate sumps, 

outside the treatment plant, is pumped into a 905-gallon (gal) groundwater booster tank, T-401. 

The water level in the groundwater booster tank, T-401 is controlled by level switches to transfer 

the water to the holding tank, T-402. Level switches also serve to protect the transfer pump, P-

401 from running dry and to protect the groundwater booster tank, T-401 against overflow. The 

transfer pump, P-401 transfers water to the holding tank at a rate of approximately 135 gpm. 

The inlet piping to the groundwater booster tank, T-401 consists of schedule 80 PVC piping 

flanged with viton gaskets. Tank fill piping consists of a 4-inch PVC bulkhead fitting and 4-inch 

schedule 80 PVC intehor drop pipe installed to the bottom of the tank. The outlet is a 3-inch PVC 

bulkhead fitting with flexible connections to the groundwater booster pump, P-401, to allow tank 

expansion/contraction and reduce piping vibration on the groundwater booster tank, T-401. The 

groundwater booster tank, T-401 has a sight tube/level indicator with unions and isolation valves 

for quick disassembly and clean-out. The groundwater booster tank, T-401 is a high density, 

cross-linked polyethylene tank, flat-bottomed, domed top tank, 5'-4-inch diameter by 6'-9-inches 

tall manufactured by Poly Processing Company. The groundwater booster tank, T-401 is 

equipped with an indoor seismic zone IV restraint system installed per manufacturer's 

requirements and a ladder. 

Manufacturer specifications are provided in Vendor Data, Tab B. 

2.2.3 Bag Filters, F-401, and F-402, F-403, F-404, F-501 and F-502 

All of the particulate bag filters, F-402, F-403, F-404, and F-501 except F-401 are single 316 

stainless steel bag filters skid mounted with size two bag filter housings per skid. The filters are 

7.68 in. diameter, rated for 180 gpm, and are fitted with 10 micron bag filters. The bag filter 

remove particles larger than 10 microns in size and are designed to protect downstream 

equipment from particulate matter. Inlets and outlets are 2-inch schedule 80 PVC flanged 

connections. Water filter F-401, which filters the groundwater after the groundwater booster 

tank, T-401, consists of four bag filter housings in one vessel with a spring assisted cover. The 

inlets and outlets on water filter, F-401 are 4-inch schedule 80 PVC flanged connections. Water 

filter F-401 is constructed out of 316 stainless steel, is 22-inches in diameter, 5'-8 inches tall and 
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rated for 400 gpm. Particulate bag filter F-401 is mounted on skid with one single bag filter, F-

402 for bypass operation during filter replacement or maintenance on F-401. 

Manufacturer specifications are provided in Vendor Data, Tab C. 

2.2.4 Holding Tank, T-402 

Filtered water is then transferred to a 5,000-gallon holding tank, T-402. A variable frequency 

drive (VFD) controls the operation of the transfer pump, P-402 which controls the liquid level in 

the holding tank, T-402 as shown on Drawing M-1. A pressure switch, PT-402 located in the 

tank controls the frequency or the speed that the transfer pump, P-402 operates at. Once the 

wellhead groundwater pumps, P-101A have been optimized, the holding tank transfer pump, P-

402 VFD should ramp up and down to provide a continuous flow through the liquid GAC. The 

inlet piping to the holding tank, T-402 consists of 2-inch schedule 80 PVC piping flanged with viton 

gaskets. Tank fill piping consists of a 3-inch PVC bulkhead fitting and 3-inch schedule 80 interior 

drop pipe installed to the bottom of the tank. The outlet is a 3-inch PVC bulkhead fitting with 

flexible connections to the transfer pump, P-402, to allow tank expansion/contraction and reduce 

piping vibration on the holding tank, T-402. The holding tank, T-402 has a sight tube/level 

indicator with unions and isolation valves for quick disassembly and clean-out. The holding tank, 

T-402 is a high density, cross-linked polyethylene, flat-bottomed, domed top tank, 12-feet 

diameter by 8'-1-inches tall with a 5,000-gallon capacity manufactured by Poly Processing 

Company. The holding tank, T-402 is equipped with an indoor seismic zone IV restraint system 

installed per manufacturer's requirements, a ladder, and a pressure relief pipe that captures the 

off gases from the holding tank, T-402 as well as the groundwater booster tank, T-401 and 

processes them through a 55-gallon drum, T-701 with 200 lbs of vapor phase GAC. 

Manufacturer specifications are provided in Vendor Data, Tab D. 

2.2.5 Liquid Phase Granular Activated Carbon Adsorber, T-403 and T-404 

The water is then transferred to the liquid phase carbon adsorption system, T-403 and T-404 for 

treatment. The liquid phase carbon adsorption system, T-403 and T-404, is comprised of two 5-

feet diameter by 8-feet high, epoxy coated, carbon adsorption pressure vessels. T-403 and T-

404 are connected in series, rated to 75 psig at 140 °F and contain 3,000 lbs of virgin coconut 
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shell carbon. The inlet of the liquid phase GAC system, T-403 and T-404, is a 4-inch schedule 

80 PVC nominal diameter interconnecting pipe rack system. The pipe rack system has been 

provided with an 8-valve manifold to allow for either vessel to be the primary vessel. 

Each liquid phase GAC adsorber, manufactured by Tetra Solve Filtration T-403 and T-404, is 

equipped with a pressure relief valve, PRV-405 and PRV-406, rated for 75 psig and 150 gpm 

maximum flow. 

Manufacturer specifications are provided in Vendor Data, Tab E. 

2.2.6 Air Compressor, K-601 

The compressed air system is capable of delivering 124 standard cubic feet per minute (SCFM) 

of air flow at 125 psig, for operation of the total fluid extraction pumps, P-101A, the FTO, FTO-

101, and the diaphragm pumps, to pump down the condensate sumps outside the treatment 

plant building. The rotary screw air compressor, K-601 is controlled by a pressure switch PS-

601 that maintains 125 psig in the receiving tank, T-601. The air is passed through a desiccant 

dryer, D-601, to remove condensed water droplets in the air. The receiving tank, T-601 is a 240 

gallon ASME certified air receiving tank equipped with a pressure relief valve, PRV-602 set at 

150 psig by the manufacturer. The receiving tank is also connected to an auto condensate 

drain which empties into a 55-gallon condensate drum, T-602. 

Once the receiving tank is pressured to 125 psig, PSI-601 allows the main control system to 

open a solenoid valve, V-607 to supply compressed air to the extraction pumps, P-101 A. The 

compressed air goes through a particulate filter, F-601, to remove any particulates from the 

supply air and then through a pressure regulator, R-601. The manual pressure regulator, R-

601, adjusts the air pressure discharged to the total fluid extraction pumps, P-101A. 

If the line pressure falls below 60 psig, the three way solenoid valve, V-607 sends a low-

pressure alarm signal to the programmable logic controller (PLC). A system interlock/failsafe 

condition becomes in effect which disconnects power to the solenoid valve, V-607, closing it and 

air is bled from the airline going to the total fluid extraction pumps, P-101 A. 
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Manufacturer specifications for the compressor and its components are provided in Vendor 

Data, Tab F. 

2.3 SOIL VAPOR EXTRACTION SYSTEM COMPONENTS 

2.3.1 Moisture Separator, T-101 and Auto Drain Pump, P-501 

Soil vapor extracted from the extraction wells enters a moisture separator, T-101 where 

condensate is dropped out of the VOC laden vapor stream prior to entering the LRPs, B-101 

and B-102. The moisture separator has a 500 gallon working capacity with an air flow capacity 

of 1,000 SCFM at 22 inches of Hg and is constructed out of 316 stainless steel. The moisture 

separator, T-101 is equipped with an 8-inch flanged 361 stainless steel vapor inlet and outlet, 316 

stainless steel level switches, and a demister element designed to remove 95% of all liquid and 

reduce water droplets down to 250 micron. The moisture separator, T-101 also contains a 2-inch 

auto condensate drain at the bottom of the tank where entrained liquid is pumped by the transfer 

pump, P-501 through bag filters, F-501 and F-502 and then into the holding tank, T-402 to be 

processed by the groundwater treatment system. The transfer pump, P-501 is rated for 30 gpm at 

75 feet of head. The moisture separator, T-101 has a sight tube/level indicator with unions and 

isolation valves for quick disassembly and clean-out. 

Manufacturer specifications for the moisture separator and the transfer pump are provided in 

Vendor Data, Tab G. 

2.3.2 Liquid Ring Vacuum Pumps, B-101 and B-102 

Two liquid ring vacuum pumps (LRPs), B-101 and B-102, are used to generate high vacuum to 

pull vapors from the well field to the treatment compound for destruction. The LRPs are capable 

of generating a vacuum of up to 27 inches of Hg at 1,000 SCFM. Each LRP is comprised of a 

75 hp motor, a cooling radiator, and an oil pump. The LRP system can be run on one or both 

LRPs. When the system is run on both LRPs, and the vacuum drops below the lead pump's set 

point, the lag pump will start-up and run until the lag pump reaches its "pump off set point. The 

LRPs can be operated locally by a local control panel, however all H-O-A switches on the local 

control panel must be set in 'AUTO" position for control by the MCP. The LRPs are 

manufactured by Dekker Vacuum Technologies, Inc. 
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Manufacturer specifications for the LRPs are provided in Vendor Data, Tab H. 

2.3.3 Vacuum Particulate Filters, F-101 and F-102 

The inlet vacuum particulate filters, F-101 and F-102 remove particulates from the inlet vapor 

stream prior to the LRP system, B-101 and B-102. The inlet vacuum particulate filters, F-101 

and F-102 are rated for 99% removal efficiency for particles down to 5 micron and consist of a 

stainless steel housing with a cartridge filter. The inlet vacuum particulate filters, F-101 and F-

102 are designed for a maximum flow rate of 2,000 SCFM and are to be operated in parallel. 

The vacuum particulate filters, F-101 and F-102 are manufactured by Solberg. 

Manufacturer specifications forthe vacuum particulate filters are provided in Vendor Data, Tab I. 

2.3.4 Oil Mist Filters, F-103 and F-104 

The oil mist exhaust filters, F-103 and F-104 are used to remove any oil from the vapor stream 

after the LRPs, B-101 and B-102. The oil mist filters, F-103 and F-104 are to remove any 

residual oil from the vapor stream pnor to entering the FTO. Oil in the vapor stream will coat the 

inside of the combustion chamber of the FTO and reduce the effectiveness of the oxidizer. The 

oil mist exhaust filters, F-103 and F-104 are capable of removing oil particles down to five 

micron in size and rated for 1,000 SCFM of air flow. The oil mist filters are stainless steel with a 

cartridge filter and manufactured by Solberg. 

Manufacturer specifications for the oil mist filters are provided in Vendor Data, Tab J . 

2.3.5 Flameless Thermal Oxidizer and Scrubber, FTO-101 

The flameless thermal oxidizer, FTO-101 thermally destroys the contaminated vapors extracted 

from the well field. Treated vapors form the effluent of the FTO will passed through a heat 

exchanger and eventually through vapor phase GAC for polishing treatment. Supplemental 

fuel, in the form of natural gas will be used when necessary. The FTO will operate at 

approximately 1,000 SCFM. The oxidizer's minimum operating temperature for thermal mode is 

1,650 degrees Fahrenheit (°F). The FTO is also equipped with a scrubber to neutralize the 

production of hydrochloric acid HCI. The scrubber uses a metering pump through which a 
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caustic solution with 25% Sodium Hydroxide is injected to bring the pH within acceptable 

discharge limits. The FTO is a stand alone unit with its own control panel and operating logic. 

The FTO is interfaced with the Main Control Panel for proper start-up and shutdown sequences. 

There is also a FTO bypass so the process air can be delivered directly to the vapor carbon 

adorbers, T-301 and T-302. 

Manufacturer specifications for the flameless thermal oxidizer and scrubber are provided in 

Vendor Data, Tab K. 

2.3.6 Vapor Phase Granular Activated Carbon Adsorption System, T-301 and T-302 

The vapor phase granular activated carbon (GAC) adsorbers, T-301 and T-302 are a polish 

treatment after the FTO prior to discharge to the positive displacement blower, B-301 and 

discharge stack as shown on Drawing M-1. The vapor phase GAC, T-301 and T-302, are 

constructed out of vacuum rated double layered, epoxy coated, carbon steel, contain 4,000 lbs 

of virgin coconut shell carbon each and are rated for a maximum flow rate of 3,000 SCFM. The 

inlet of the GAC system is a 10-inch schedule 80 PVC interconnecting pipe rack system. The 

pipe rack system has been provided with an 8-valve manifold to allow for either vessel to be the 

primary vessel. Each vapor phase GAC adsorber, T-301 and T-302, is equipped with a 

pressure relief valve, PRV-301 and PRV-303, and a vacuum relief valve, PRV-302, and PRV-

304. 

Manufacturer specifications for the vapor phase GAC are provided in Vendor Data, Tab L. 

2.3.7 Positive Displacement Blower, B-301 

the positive displacement (PD) blower, B-301 is designed to pull the treated vapors through the 

vapor phase GAC and discharge them to the atmosphere through the discharge stack in the top 

of the building. The positive displacement blower, B-301 is a 20 HP blower designed for a 

maximum vapor flow rate of 1,500 SCFM. The blower motor is controlled by a various 

frequency drive (VFD) which is controlled to the PLC. 

Manufacturer specifications for the positive displacement blower, B-301 are provided in Vendor 

Data, Tab M. 

y^.- 11 
- Jacob & Hefner Associates, P.C. May 18, 2007 



Pemaco Superfund Site, Groundwater and Vapor 
Treatment System 

2.3.8 Vapor Conditioning Package 

The vapor conditioning package is comprised of the following: 

• Heat Exchanger, H-201 

• Cooling Tower, CT-201 and transfer pump, P-201 

• Refrigerated Cooler, RC-201, transfer pump, P-202 

• Vapor Heater H-202 

• Condensate Tank, T-201 and transfer pump, P-203 

The vapors from the outlet of the flameless thermal oxidizer and scrubber, FTO-101 enter the 

three stage heat exchanger, H-201 at a temperature of 140 °F. The water cooled heat 

exchanger is comprised of three sections: The vapor inlet is 8-inch schedule 80 PVC. Stage 

one is 1.5M Btu/hr, 2,050 SCFM, 300 gpm service. The second stage is 1.3M Btu/hr, 1,500 

SCFM and the third stage is 275K Btu/hr, 1,100 SCFM. The first two stages use the cooling 

tower, CT-201 to cool the vapor stream. The third stage uses the refrigerated chiller, RC-201 to 

cool the vapor stream. There are temperature indicators at the inlet and outlet of the heat 

exchanger, H-201 to monitor its operation and efficiency. 

The cooling tower, CT-201 uses water from the city as a cooling agent to reduce the 

temperature of the effluent vapor stream. The cooling tower has a continuous blowdown rate of 

three gpm. The water is run through the cooling tower and through a transfer pump, P-201 to 

the first two stages of the heat exchanger, H-201. The third stage of the heat exchanger, H-201 

is fed with water from the refrigerated chiller, RC-201. A transfer pump, P-202 circulates the 

water through the refrigerated chiller, RC-201. The condensate from the heat exchanger, H-201 

is collected in the condensate sump, T-201 and pumped through a transfer pump, P-203 to the 

sample collection vault T-405 for discharge to the sanitary sewer. 

The vapor stream is then passed through a vapor heater, H-202 to heat the vapor stream prior 

to the vapor phase GACs to increase carbon adsorption. 

The vapor conditioning package has its own local control panel. There is also an ON/OFF 

switch behind the control panel cover. This switch should always be in the "ON" position. 
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2.4 SYSTEM CONTROLS 

The Pemaco superfund site treatment system is designed for continuous automatic operation, 

while minimizing and detecting the occurrence of alarm conditions. The treatment system is 

equipped with control devices to detect alarm conditions as they develop and shut the system 

down until the alarms are acknowledged and cleared. The treatment system uses a System 

Main Computer (SMC) loaded with programming software for the system PLC and SMC. The 

operation of the treatment system should always provide for the safety of operating personnel 

and the public as well as the protection of the equipment and the environment. 

The Pemaco SMC is a site specific control system and any operators must be familiar with 

Appendix B - Pemaco System Controls Operation, Rev D, Aspect Engineering and MK 

Environmental. 

2.4.1 System Main Computer 

The remediation equipment is controlled and monitored by a System Main Computer (SMC) 

located in the remediation control room. The SMC provides an interface between the 

equipment and the operator. This allows the operator to start, stop, reset, change set points, 

view alarms, and monitor the system, all from the computer. The SMC is configured to data log 

all process analog signals at 1 minute intervals and also keeps a trend of all the analog 

channels of the treatment system. The SCADA system has a built-in autodialer that will phone 

or email selected personnel when any alarm occurs. The alarm history is automatically logged 

to an alarm log file once per month. The computer is configured with a username and password 

to prevent unwanted access to the computer. 

The control system is fitted with an uninterruptible power supply that will give the PLC and 

System Main Computer about 1 hour of run time in the event of a power failure. This allows the 

system to autodial the necessary personnel that the system went offline. 

NOTE: the remediation system will not function in the event of a power failure. The SMC and 

PLC only stay on for monitoring purposes. 

<^^' 13 
• Jacob & Hefner Associates, P . C May 18, 2007 



Pemaco Superfund Site, Groundwater and Vapor 
Treatment System 

2.4.2 Programmable Logic Controller (PLC) 

The System Main Computer communicates via an Ethernet network to the main control panel 

programmable logic controller (PLC). The main control panel PLC monitors and controls the 

physical inputs and outputs (e.g. monitor level switches; turns on pumps) of the system and 

holds all the logic that controls the system. The logic path for the instrumentation and control 

system is illustrated on drawings M-1 and M-1 A, P&ID diagrams. 

2.4.3 Process Control Points & System Alarm Overview 

System shutdown and alarm set points are intended to prevent damage to equipment and the 

discharge of untreated water. Various system control set points are presented in Table 2-3. 

When an alarm condition occurs, red flashing text "ALARM CONDITION" will appear on each 

screen on the SMC notifying the operator that an alarm condition exists and they must clear the 

alarm and reset the system. There are several types of alarms that trigger specific system 

responses. An alarm list for various alarms and associated system response is presented in 

Table 2-4. All alarms should be investigated to determine why they occurred. 

Groundwater Svstem Warning Alarm: The groundwater system (GTS) has a process non-

critical alarm. When a GTS warning alarm occurs, the alarm is time and date stamped on the 

display and sent to the autodialer for notification. Groundwater system operation is unaffected 

by a GTS warning alarm. 

Groundwater Svstem Shutdown Alarm: The GTS has an alarm that will prevent the system 

from running within normal parameters. When a GTS Shutdown alarm occurs, all components 

within the GTS shutdown. The alarm is time & date stamped and sent to the autodialer for 

notification. Other vapor treatment system functions are not affected. 

Vapor Treatment Svstem Warning Alarm: The vapor treatment system (VTS) has a process 

non-critical alarm. When the VTS system (Carbon or FTO mode) has a VTS Warning alarm, the 

alarm is time & date stamped and sent to the autodialer for notification. VTS operation is 

unaffected. 
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Vapor Treatment Svstem Shutdown Alarm: The VTS has an alarm that will prevent the system 

from running within normal parameters. When a VTS Shutdown alarm occurs, the VTS will 

perform a normal system shutdown. The alarm is time & date stamped and sent to the 

autodialer for notification. Groundwater system functions are not affected. 

Critical Shutdown Alarm: A critical condition on the system has occurred and could cause 

possible equipment damage or flooding. Both treatment systems (GTS & VTS) shutdown 

immediately. The alarm is time & date stamped and sent to the autodialer for notification. 

2.4.4 Control Panel Indicators 

The diaphragm pumps, which pump down the condensate pumps outside the treatment plant, 

are the only control panel that needs to be operated at the panel. Indicator lights light up when 

the condensate sumps need to be pumped down. The diaphragm pumps are activated by 

turning the ball valve and enabling compressed air to the diaphragm pumps. When the 

condensate sumps are pumped down the indicator lights go out. 

All other local control panels should be set for "AUTO" operation. 

2.5 TREATMENT SYSTEM UTILITIES 

The treatment system consists ofthe following utility systems to assist in its operation: 

Compressed air system, K-601, T-601, T-602 

Automated Water Pressure Boost System 

Caustic Soda Tank, T-901 

Heat Exchanger, H-401 

Inlet Vacuum Particulate Filters, F-101, F-102 

Oil Mist Filters, F-103, F-104 

Calcium Filter, F-801 

Secondary Containment Sump, P-502 

Natural gas and potable water supply 
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2.5.1 Compressed Air System 

The air compressor is comprised of the following: 

• Kaeser Rotary Screw Air Compressor, K-601, Model AS 30, 124 cubic feet per minute 

(cfm) air flow, at 125 psig; 460 volt, three phase, twenty HP Premium Efficiency TEFC 

Motor 

240 Gallon ASME certified Air Receiving Tank, T-601 

Air Particulate Filter, F-601 

Manual Pressure Regulator, R-601 

Silencer 

Solenoid Valve, V-607 

Desiccant Dryer, D-601 

The compressed air system provides compressed and filtered air at 125 psig for operation ofthe 

total fluid extraction pumps. The rotary screw air compressor, K-601 is controlled by a pressure 

switch PS601 that maintains 125 psig in the receiving tank, T-601. The receiving tank, T-601 

has a pressure relief valve, PRV-602 which is set at 150 psig by the manufacturer. Pressure is 

monitored in the receiving tank, T-601 by pressure indicator PI-601. The receiving tank is also 

connected to an auto condensate drain which empties into a 55-gallon condensate drum, T-602. 

Once the receiving tank is pressured to 125 psig, PSI-601 allows the main control system to 

open a solenoid valve to supply compressed air to the extraction pumps, P-101 A. The 

compressed air goes through a particulate filter, F-601, and then through a pressure regulator, 

R-601. The air particulate filter, F-601, is to remove any particulates from the supply air. The 

manual pressure regulator, R-601, adjusts the air pressure discharged to the total fluid 

extraction pumps, P-101 A. After passing through the pressure regulator, R-601, the air then 

passes through a three way solenoid valve, V-607. Once the air has cleared the three way 

solenoid valve, V-607 it is passed through one more pressure regulator at the two-inch Duraplus 

ABS airline piping headers to each of the wellfields (south trench, west trench, and east trench, 

R-603, R-604, R-605). Approximately 2,150 lineal feet of one or two-inch, Duraplus ABS airline 

piping is installed below grade for conveyance of compressed air to the total fluid extraction 

pumps, P-101A. 
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There is a pressure indicator PI-602 which monitors the pressure in the airline. 

Manufacturer specifications for the air compressor are provided in Vendor Data, Tab F. 

2.5.2 Automated Water Pressure Boost System 

The automated pressure boost system is used to compensate for the pressure drop across the 

calcium filter, F-108. The city pressure is 60 psi and the calcium filter, F-108 has a 15 psi 

pressure drop. The flameless thermal oxidizer and scrubber, FTO-301 needs water pressure of 

60psi so the inlet pressure had to be boosted. The automated pressure boost system will 

increase the pressure of the process water to the FTO and vapor conditioning package to 65 

psi. 

Manufacturer specifications for the automated water pressure boost system are provided in 

Vendor Data, Tab T. 

2.5.3 Caustic Soda Tank, T-901 

The caustic soda tank is comprised ofthe following: 

• Poly Processing Company, high-density cross-linked polyethylene, double wall, flat-

bottomed, domed top tank, eight foot diameter by six foot ten inches tall with a 1,550-

gallon capacity 

• Metering Pump, P-901 

• Indoor seismic zone IV restraint system installed per manufacturer's requirements 

• Magnetic Low Level Switch, LS and pressure and vacuum relief valves 

• Ladder 

The caustic soda tank, T-901 is used for storage of caustic soda needed to neutralize the acid 

generated from the FTO and scrubber package, FTO-101. The inlet to the caustic soda tank, T-

901 is two-inch PCV bulkhead with 2-inch PVC downpipe installed to the bottom of the tank. 

Outlets on the tank include two inch safe-tank® bellows style secondary transition fittings. 
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Caustic soda is transferred from the caustic soda tank, T-901 to the FTO via half inch 316 

stainless steel pipe through a metering pump, P-901. 

The caustic soda tank, T-901, is equipped with a pressure relief valve, PRV-901 and a vacuum 

relief valve, PRV-902. A 316 stainless steel magnetic low level switch, LSL-901 installed from 

the top ofthe caustic soda tank shuts down the metering pump when the level of caustic soda in 

the tank drops below 4". 

Manufacturer specifications for the caustic soda tank are provided in Vendor Data, Tab P. 

2.5.4 Heat Exchanger, H-401 

The heat exchanger, H-401 is comprised of the following: 

• 480 VAC, 60 Hz, three phase electrical service, TEFC motor 

The discharged water from the flameless thermal oxidizer and scrubber skid, FTO-301 is 

passed through a heat exchanger, H-401 to bring the liquid temperature within the optimum 

efficiency of the liquid GAC system at around 145 °F. The heat exchanger, H-401 is sized to 

operate at 20 gpm water flow with an inlet temperature of 165 °F and outlet temperature of 130 

°F. The heat exchanger is equipped with two-inch flanged inlets and outlets and copper coils. 

Manufacturer specifications for the heat exchanger are provided in Vendor Data, Tab Q. 

2.5.5 Calcium Filter, F-801 

The calcium filter, F-801 is comprised ofthe following: 

• US Filter KF series Duplex alternating water softener with brine tank, 50"X24"x80" with 1-

Vz inch inlet flanged inlet and outlet 

The calcium filter, F-801 is used to soften the city water before it enters the flameless oxidizer 

and scrubber, FTO-101 to help reduce scaling. The calcium filter, F-801 has a design capacity 

of 20 GPM and is capable of reducing the levels of calcium in the water to below 3 PPM. The 

maximum design feed pressure is 100 psig and is rated for 20 gpm. 
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Manufacturer specifications for the calcium filter are provided in Vendor Data, Tab O. 

2.5.6 Secondary Containment Sump, P-502 

The secondary containment sump is comprised of the following: 

• Gorman-Rupp Model S2H54, two-inch discharge, submersible pump, cast iron/bronze 

fitted construction, 

• One HP, 230 volt, single phase, 3400 RPM, 60 explosion proof motor 

An LCP located near the sump controls the operation of the secondary containment sump 

pump, P-502, by the actuation of three level switches (Drawing M-1). Level switch low, LSL-

501, turns sump pump, P-502, off when the water level in the sump drops below approximately 

three inches. Level switch high, LSH-501, turns sump pump, P-502, on when the water level in 

the sump is approximately 70% full. Level switch high-high, LSHH-501 activates a system 

interlock/failsafe condition which shuts down the groundwater treatment system when the sump 

reaches 80% full. 

Manufacturer specifications for the secondary sump pump are provided in Vendor Data, Tab R. 

2.5.7 Natural Gas and Potable Water Supply 

Natural gas is supplied to the treatment system from a City connection point approximately 45 feet 

east of the treatment system building as shown on Drawing M-2. The natural gas supply pipeline 

is comprised of approximately 65 linear feet of 2-nch Schedule 40 carbon steel pipe. Natural gas 

is provided as supplemental fuel for the flameless thermal oxidizer, FTO-101. A gas meter is 

used to record the natural gas consumption ofthe flameless oxidizer and scrubber, FTO-101. 

The potable water is supplied to the treatment system from a City connection point approximately 

50 feet east of the treatment system building (Drawing M2) to provide water for the flameless 

thermal oxidizer and scrubber package, FTO-101, and other needs. A backflow prevention 

Assembly is installed on the potable water line to protect against both back siphonage and 

backpressure of contaminated water into the potable water supply. 
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2.6 ELECTRICAL SYSTEM 

The electrical system includes the power services and distribution points for the treatment system. 

The power service is 480 volt, 800 amperes three phase, service provided by Southern California 

Edison, Inc. (SCE) utility transformers as shown on Drawing E-2. Electricity is obtained from an 

existing park transformer northwest of the treatment building. The electrical system is distributed 

by the MCC located in the electrical room at the northwest end of the treatment building (Drawing 

E-3). A kilowatt hour (KWH) electric meter, is located in the MCC and records the electhcity 

usage of the treatment system. 

Manufacturer specifications for the MCC are provided in Vendor Data, Tab V. 
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3.0 OPERATING P R O C E D U R E S 

3.1 OPERATING PHILOSOPHY 

The operating philosophy for the Pemaco Superfund Site includes: 

1. The system is to be operated as to protect the health and safety of site workers and the 

public. 

2. The system is to be operated in compliance with all applicable air and water discharge 

requirements. 

3. The system is to be operated with a minimum of downtime. 

4. The system is to be operated so that the mass of VOCs removed is maximized while 

operating costs are minimized. 

3.2 PREPARATION FOR STARTING THE TREATMENT SYSTEMS 

Start-up preparation involves ensuhng that equipment, piping, instruments, electncal, and control 

system components are in the proper configuration required to operate the treatment systems. 

The vapor extraction system can be operated in flameless thermal oxidizer mode or bypass mode 

in which extracted vapors would bypass the flameless thermal oxidizer, FTO-101 and go directly 

to the vapor phase GAC vessels. Components that have undergone maintenance will require 

individual inspection and configuration. All breakers for groundwater operation or vapor operation 

or both should be verified "ON in the electncal room in the plant. The bucket assignments are 

outlined in Appendix B, PEMACO SYSTEM CONTROLS AND OPERATION, Rev D, ASPECT 

ELECTRICAL ENGINEERING and MK ENVIRONMENTAL. The system main computer (SMC), 

located in the control room should have power and be turned on. There is a desktop icon labled 

"Pemaco". Double clicking on this icon will launch the treatment system control program. 

Appendix B has detailed information regarding the startup of the control program and software 

installed on the SMC. Once the SMC is on and the control program is loaded for operation, the 

program should never be closed and the computer should never be turned off. The water 

pressure boost system should be turned on and set to 70 psi to maintain a line pressure of 65 psi. 

Once the water pressure boost system is on and has a water supply (city water) it is ready for 

operation. 

/ k - 21 
^ Jacob & Hefner Associates, P.C. May 18, 2007 



Pemaco Superfund Site, Groundwater and Vapor 
Treatment System 

This start-up preparation procedure assumes that valves are in start up positions prior to 

commencing this procedure. Valve tag numbers and locations are shown in Drawings M-1 and 

M-1 A. This procedure also assumes that all initial commissioning of the remediation system has 

been performed and all components are ready for operation. Additionally, this procedure 

assumes that the operator performing the procedure has been trained in the operation of the 

remediation system, and has knowledge and expehence in equipment and instrument operation. 

Before the GTS or VTS are started the extraction wells must be inspected for operation. The 

following tasks are required at the well vault to prepare the wells for groundwater and vapor 

extraction: 

1. Prior to accessing the well vault, refer to the HSP and Contingency Plan and AHA tables. 

Appendix A, for well vault health and safety considerations, and then proceed with opening 

and entehng the well vault. 

2. Verify that the discharge sample port is closed. 

3. Open air supply ball valve in each extraction well. 

4. Open extracted vapor isolation ball valve in each extraction well. 

5. Check and record air regulator and air pulse counter reading. 

6. Open extracted fluids isolation ball valve in each extraction well. 

7. Verify water level access ports are closed. 

8. Close vault lid on each extraction well and bolt down. 

3.2.1 Emergency Shutdown 

There are 5 emergency shutdown switches located throughout the system and, when engaged, 

will immediately stop all system components. Prior to any startup the operator should be 

familiar with the locations of the emergency shutdowns. These are for emergency use only. E-

stops switches are located at the following locations: 

Vapor Conditioning Panel: Pressing the E-Stop button removes power from all VC motor 

contactors, with the exception of the Refrigerated Chiller. A hard wired signal is sent to the 

Main Control Panel and removes power to all system enable outputs. 
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Liquid Ring Pump Panel: Pressing the E-Stop button removes power from all LRP motor 

contactors. A hard wired signal is sent to the Main Control panel and removes power to all 

system enable outputs. 

Main Control Panel: Pressing the E-stop button removes power to all system enable signals. 

FTO Panel: Pressing the E-stop button sends a hard wired signal to the Main Control Panel 

and removes power to all system enable outputs. 

Building E-Stop: Located by the liquid carbon adsorbers, T-403 and T-404. Pressing the E-stop 

button sends a hard wired signal to the Main Control Panel and removes power to all system 

enable signals. 

3.2.2 Startup After a Prolonged Shutdown 

The following procedures should be followed after a prolonged shutdown or maintenance. 

Table 3-1 presents a list of all control valves and initial positioning for startup. SKIP SECTION 

3.2 AND PROCEED TO THE NORMAL START-UP PROCEDURES IN SECTION 3.3 IF THE 

SYSTEM HAS ALREADY BEEN ADJUSTED. 

Ifthe groundwater system has been shut down for a prolonged period time for maintenance it is 

important to walk through and confirm the following valves are open: V-410, V-412, V-418, V-

419, V-422, V-429, and V-501. These valves may have been closed to isolate bag filters or 

carbon vessels and must be in the open position for operation ofthe groundwater system. 

If the vapor treatment system (VTS) has been shut down for a prolonged period for 

maintenance is important to confirm the following valves are open: V-101, V-102, V-103, V-104, 

V-105, V-106, V-107, V-108, and V-109. 

For operation of the VTS the vapor conditioning package valves V-210 and V-217 must be 

open. 
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If the air compressor had been offline it is important to vehfy that isolation valves V-601 and V-

604 are open. In addition, all breakers in the electrical room should be verified "ON" for 

operation, the main system computer (MSC) in the control room should be booted up and ready 

for system startup, the water pressure booster system should be verified it is set and ready for 

operation and the timers on the calcium filter, F-801 should be checked so the water softener 

system is ready for operation. 

3.3 NORMAL STARTUP PROCEDURES 

Before any system startup, confirm that the system valves are in the operation positions. 

Confirm the set points on the SMC according to Table 2-3, or as adjusted. Failure to verify 

proper valve and control settings may result in potentially hazardous discharge, personal injury 

or property damage. 

The system is configured to run with the groundwater treatment system, (GTS) the vapor 

treatment system, (VTS) or both simultaneously. The systems can only started, stopped, and 

reset from the "System Overview" screen on the SMC. 

VTS Selection (FTO or Carbon mode) 

The VTS is comprised of a flameless thermal oxidizer (FTO-101) and a carbon treatment 

system. A selector switch is located on the "System Overview" screen to select which VTS 

configuration is to be used. 

Click on "FTO" to use the FTO as the primary vapor treatment system. 

Click on "CARBON" to bypass the FTO and use the carbon system only (FTO will remain 

offline). 

VTS Start 

No'critical system alarms may be present prior to starting the FTO or Carbon systems and all 

selector switches must be in the AUTO position. 

1) FTO Start: 
a) Select "FTO" on System Overview screen of SMC 
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b) Open compressed air solenoid valve, V-606 
c) Clear all FTO & system alarms (if present) 
d) Press VTS "Start" button (automatic functions follow) 

i) PD carbon polish blower, B-301 starts 
ii) Cooling Tower, CT-201 starts 
iii) Cooling Tower pump, P-201 starts 
iv) Refrigerated Chiller pump, P-202 starts 
v) Refrigerated Chiller, RC-201 starts 
vi) Vapor heater, H-202 is enabled 
vii) Condensate transfer pump, P-203 is enabled 
viii) Secondary containment sump pump, P-502 is enabled 
ix) "FTO Permissive" signal delivered from MCP to FTO 

(1) FTO begins normal start-up & pre-heat sequence 
x) "FTO Ready" signal received from FTO to MCP 
xi) "FTO Process Online" signal delivered from MCP to FTO 

(1) FTO switches from fresh air to process air 
xii) Moisture separator transfer pump, P-501 is enabled 
xiii) LRP blowers, B-101 & B-102 start 

e) PD carbon polish blower, B-301 adjusts VFD speed to maintain a constant negative 
pressure at VT-201. 

f) Normal operation and wellfield can be brought online 
g) Well field header valves must be brought one at a time very slowly to avoid sending the 

FTO in to high temperature alarm (1850 °F). If the temperature rises above 1750 the 
system must be allowed to stabilize for up to 15 minutes before opening additional 
valves. 

h) When opening wellfield valves care must be taken to open the valves slowly to avoid 
sending a pressure wave to the FTO and sending the FTO into a high pressure alarm. 

1) Carbon Start: 
a) Select "CARBON" on System Overview screen 
b) Clear system alarms 
c) VTS "start" button pressed on System Overview screen (automatic functions follow) 

i) Cooling Tower fan, CT-201 starts 
ii) Cooling Tower pump, P-201 starts 
iii) Refrigerated Chiller pump, P-202 starts 
iv) Wait 30 seconds 
v) Refrigerated Chiller, RC-201 starts 
vi) Wait 2 minutes 
vii) PD carbon polish blower, B-301 starts 
viii) Vapor Heater, H-202 enables 
ix) Condensate Transfer pump, P-203 is enabled 
x) Secondary containment sump pump, P-502 is enabled 
xi) Position "process water control" valve, V-452 to holding tank, T-402 
xii) LRP blowers, B-101 &B-102 start 
xiii) PD carbon polish blower, B-301 adjusts VFD to maintain negative pressure at VT-

201 
xiv) Normal operation 
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GTS Svstem Start 

No critical system alarms may be present prior to starting the groundwater treatment system 

and all selector switches must be in the AUTO position. 

1) GTS Start 
a) GTS "Start" button pressed on System Overview Screen (automatic functions below) 
b) Wellfield isolation valve, V-407 opens 
c) Secondary containment sump pump, P-502 is enabled 
d) Groundwater Booster pump, P-401 is enabled 
e) Holding Tank transfer pump, P-402 starts pumping to maintain set pressure point on 

Holding Tank, T-402 at pressure transmitter, PT-402. 
f) Normal operation 

NOTE: The groundwater system may be "ON" with no pumps running depending on liquid 
levels in the tanks. Use extreme caution when servicing the groundwater system components 
as these will start automatically. 

3.4 NORMAL SHUTDOWN PROCEDURES 

Each system, GTS and VTS, can be stopped individually or both at the same time. 

GTS Stop 

Press the "Groundwater System Stop" button on the "System Overview" screen. The GTS 

system will perform a normal shutdown. All pumps stop and the isolation valve, V-407 closes. 

VTS - Carbon Mode Stop 

Press the "Vapor Treatment System Stop" button while "Carbon" is selected. The VTS system 

will perform a normal shutdown. 

a) All system components stop. 

VTS - FTO Mode Stop 

Press the "Vapor Treatment System Stop",button while "FTO" is selected. The VTS system will 

perform a normal shutdown including the FTO shutdown. 

a) Liquid Ring Pumps Stop 
b) FTO performs normal shutdown and cooling procedures 
c) B-301 Carbon Polish Blower shuts down 
d) RC-201 goes offline 

When system stop sequence is completed, the system is ready to be re-started. 
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3.5 RESPONDINGTO AN ALARM CONDITION 

All system alarms must be cleared, acknowledged, and then reset to clear the alarm condition 

for the system. 

To reset an alarm, follow the procedures below: 

1) Determine which alarm occurred by observing the Alarm Banner line. 

e.g. LSHH-402 Holding Tank High-High Level Alarm 

a. the Alarm banner will display the alarm and how many current alarms 

are present. When no alarms are present, the Alarm Banner will be 

blank and there will be zero alarms. 

2) Clear the alarm condition 

e.g. if tank hits high-high level probe, pump the tank down manually until 

high-high level probe is cleared 

3) Press the "ACTIVE ALARMS" button. This will change the display to the 

"ACTIVE ALARMS" summary screen. 

4) Press the 'Ack AH" button to acknowledge the alarms. The Alarm Banner clears and displays 

zero alarms 

5) Go back to the "System Overview Screen 

6) Press the "Reset Button" on the "System Overview Screen. The red flashing "ALARM 

CONDITION" text will disappear 

Once all alarms are cleared and reset, follow the normal startup procedures detailed in Section 

3.3. 

<!^" 27 
> ^ Jacob & Hefner Associates, P.C. May 18, 2007 



Pemaco Superfund Site, Groundwater and Vapor 
Treatment System 

4.0 S Y S T E M MONITORING 

The routine operation activities required to operate the remediation system include: 

Operating parameters 

Performing operations duties 

Maintenance of operating records 

Permit monitoring 

Regulatory and status reporting 

Vapor phase GAC exchanges 

Liquid phase GAC exchanges 

Caustic exchanges 

To ensure continued operation of the remediation system the operator must perform these 

activities. 

4.1 OPERATING PARAMETERS 

The following operating parameters for the vapor extraction and groundwater treatment system 

shall be maintained: 

• Vapor extraction treatment: 

o The vapor stream between the liquid ring vacuum pumps, B-101 and B-102 the 

thermal oxidizer and scrubber system, FTO-101, and the discharge blower, B-301 

shall not exceed 1,000 SCFM 

o The discharge blower, B-301, after the vapor GAC, shall not exceed a discharge of 

twenty-five lbs of VOCs in any one day (69 ppmv) 

• Groundwater treatment system: 

o The groundwater treatment system shall not discharge at a flow rate greater than 50 

gpm. 

o Samples shall be collected at the sample collection vault, T-405 and analyzed for 

the constituents listed on the Industrial Wastewater Discharge Permit from the 

CSDLAC. 
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4.2 OPERATIONAL DUTIES 

The following is a list Of duties required for routine operation ofthe remediation system: 

• Monitor remediation system operations for proper operation. 

• Fill out log sheets as required. 

• Maintain daily logbook. 

• Perform periodic maintenance as recommended by the individual equipment 

manufacturers, as outlined in vendor manuals located in the O&M Vendor Manual 

Volume. 

• Monitor vapor phase GAC system, T-301 and T-302 for proper operation and permit 

compliance. 

• Monitor liquid phase GAC system, T-403 and T-404, for proper operation and permit 

compliance. 

• Monitor Groundwater Booster Tank, T-401, for proper operation. This includes periodic 

removal of biological growth. 

• Monitor Holding Tank, T-402, for proper operation, including periodic removal of 

biological growth. 

• Clean all water system "y" strainers to maintain flow through the system. 

• Monitor LRPs, B-101 and B-102 for proper operation and proper oil levels. 

• Monitor flameless thermal oxidizer, FTO-101, for proper operation and permit 

compliance. 

• Monitor Cooling Tower, CT-201 for scaling or biological growth. 

• Change bag filters, F-401, F-401, F-403 F-404, F-501, and F-502 and clean vapor 

particulate filters, F-101 and F-102 as needed or when there is a 5 PSI pressure drop 

across the filters. 

• Maintain proper oil levels in the equipment that requires oil. 

• Repair any leaking or broken valves. 

4.3 OPERATIONAL RECORDS 

The operator for the remediation system must maintain the following records and files on site: 

• A daily operations log/O&M checklist sheet for each day of attended operation 
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• Quarterly material inventory sheets to record the type and quantity of materials stored on-

site and corresponding material safety data sheets (MSDS). 

• Quarterly spare parts inventory sheets to record the type and quantity of parts stored on-

site. 

• Maintenance and calibration records for equipment and instrumentation. 

4.4 PERMIT MONITORING 

Permit monitoring shall be performed by TN&A to ensure compliance with the SCAQMD and 

CSDLAC permits for operation of the remediation system. 

4.4.1 Air Permit Monitoring Requirements 

Air monitoring is required pursuant to SCAQMD permit or permit application negotiated by TN&A 

for the remediation system. Air monitoring consists of collecting effluent air samples from the 

discharge stack. The sampling frequency could be adjusted throughout the first year of system 

operation. After the first month of operation, samples should be collected on a monthly basis. 

4.4.2 Industrial Wastewater Discharge Requirements 

Wastewater discharge monitoring is required pursuant to the SDLACIWS Industrial Wastewater 

Discharge Permit No. 16961 for the groundwater treatment system. TN&A performs sampling of 

the GWS: inlet to the treatment system, break-through at the mid point of the liquid phase GAC 

vessels and an effluent sample. Totalizer/flow meter, FQl-402 records the discharge volume of 

total gallons of water treated through the system. 

4.4.3 Monthly Status Reports 

The monthly report shall contain a summary of maintenance performed, routine and non-routine 

operations, monitoring performed, electrical usage, and natural gas usage. The status report shall 

also include the following information: 

• Operational run time percentages for both groundwater and vapor treatment systems. 

• The volume of groundwater treated. 

• Pounds of TCE removed in vapor phase for the month and cumulative mass removed. 
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• Tables for the monthly report shall include the following: 

o System field data for the VTS and the GTS 

o Well field data 

• Figures for the monthly report shall include the following: 

o Monthly percent operation 

o TCE mass removed 

4.5 LIQUID PHASE GAC EXCHANGE 

The liquid phase GAC adsorbers, T-403 and T-404, will require periodic GAC removal and 

replacement when the GAC in the pnmary adsorber becomes saturated with contaminants and 

breakthrough occurs. Breakthrough is defined as the point at which contaminant concentrations 

are found to be present in the effluent stream of the pnmary adsorber. Upon breakthrough, the 

GAC is considered "spent" and is ready to be exchanged for fresh carbon. The scheduling for 

GAC removal cannot be accurately estimated in advance. To accommodate the carbon vendor's 

equipment, a concrete ramp is provided on the southern side ofthe treatment system building. 

4.5.1 Responsibilities of Remediation System Operator 

The remediation system operator shall perform the following tasks for the liquid phase GAC 

exchanges: 

• Schedule with carbon vendor delivery of fresh liquid phase GAC and transfer of spent 

GAC to a permitted facility. Be sure to order fresh GAC "presoaked". 

• If a profile sample is required, collect a carbon sample for profiling purposes. 

• Ensure that carbon vendor has the appropriate hoses for utility water uses and for 

connection to holding tank, T-402 to drain water off spent carbon. 

• Provide a minimum of one operator to oversee and assist with the carbon exchange 

procedures, and to stop and start the remediation system as required. 

4.5.2 Responsibilities of Carbon Vendor 

The following are to be provided or performed by the carbon vendor dunng liquid phase carbon 

exchanges: 
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• Provide a trailer to deliver fresh GAC and to transport spent GAC to an appropriate 

licensed facility based on profile results. 

• Provide personnel to perform carbon exchange procedures. 

• Provide appropriate pumps and hoses for carbon transfer. 

4.5.3 Liquid Phase GAC Exchange Procedure 

The GTS needs to be shut down before the GAC exchange procedure begins. The primary 

carbon vessel should be changed out and the secondary vessel used as the pnmary vessel. The 

spent GAC will be transferred from the adsorber by tanker truck. Once all of the spent GAC has 

been transferred out of the adsorber, the lower man-way on the adsorber should be opened to 

allow visual inspection inside of the vessel. No carbon heels should remain in the adsorber. 

Flush with utility water as necessary to remove all spent GAC. Detailed carbon exchange 

procedures for liquid phase GAC adsorbers, T-403 and T-404, are provided in the appropriate 

vendor data. The GAC will be profiles to determine if it can be transported as hazardous or non 

hazardous. 

When the adsorber has been emptied of the spent GAC, the fresh GAC may be slurried into the 

adsorber. The GAC must be delivered "presoaked". The valves should be arranged such that the 

former secondary liquid phase adsorber becomes the primary adsorber and the former primary 

liquid phase adsorber that now contains the fresh GAC becomes the secondary adsorber. 
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5.0 MAINTENANCE AND T R O U B L E S H O O T I N G 

This section outlines the routine preventive maintenance procedures. This section should be 

used in conjunction with the appropriate vendor O&M manuals for specific maintenance and 

service information such as equipment disassembly, calibration, repair, and troubleshooting. 

Vendor provided O&M manuals are included in Volume II. The immediate indication that 

maintenance or troubleshooting is required is high VOC concentrations or acid generated in the 

flameless thermal oxidizer, FTO-101. 

The remediation equipment requires routine preventative maintenance to maintain operational up 

time and permit compliance for the following equipment: 

Total fluid extraction pumps, P-101A 

Flameless Thermal Oxidizer and Scrubber, FTO-101 

Liquid Ring Vacuum Pumps, B-101 and B-102 

Vapor Phase Carbon Adsorption system, T-301 and T-302 

Moisture Separator, T-101 

Groundwater Booster Tank, T-401 

Holding Tank, T-402 

Particulate Bag Filters, F-401, F-402, F-403, F-404, and F-501 

Liquid phase Carbon Adsorption system, T-403 and T-404 

Air compressor, K-601 

Cooling Tower, CT-201 

Three Stage Heat Exchanger, H-201 

Refrigerated Chiller, RC-201 

Heat Exchanger, H-401 

Caustic Tank, T-901 

Inlet Vacuum Particulate Filters, F-101 and F-102 

Oil Mist Exhaust Filters, F-103 and F-104 

Calcium Filter, F-801 

Water Pressure Boost System 
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• Secondary Containment Sump Pump, P-502 

• Control system troubleshooting 

5.1 TOTAL FLUIDS EXTRACTION PUMPS, P-101A 

The total fluids extraction pumps, P-101 A, should be relatively maintenance free. The frequency 

of maintenance depends upon the nature of the fluids being pumped. Following are some general 

maintenance checks that should be done periodically: 

• Periodically inspect all hoses and connections for damage. Make sure that the hoses are 

not split or cracked and listen for leaks in the system. 

• Check air filter and filter bowl drain on the pressure regulator/filter for saturation and 

operation every few weeks. 

• Check the regulator to ensure the pressure setting has not drifted appreciably. 

• Record individual extraction vvell flow air pulse counter readings, regulator pressure, and 

discharge pressure readings during weekly O&M visits. 

• Use the air pulse counter and discharge pressure readings to evaluate well performance 

and to determine when preventative maintenance should be performed. 

• Evaluate pump set points to determine if the pump intake is properiy located for optimizing 

groundwater removal. 

• Time the air pulse counter during normal operation to check if extraction pumps are cycling 

between one and six times a minute and to verify that the total fluid extraction pump 

regulator pressure is between ninety and one hundred-twenty five psig. 

Manufacturer specifications for the maintenance of the groundwater extraction pumps, P-101A 

are provided in Vendor Data, Tab A. 

5.2 FLAMELESS THERMAL OXIDIZER AND SCRUBBER, FTO-101 

Before carrying out any service work, ensure that the system has completed a full shutdown 

sequence. The main gas supply shutoff valve should also be closed. 

-WARNING-

^ Jacob & Hefner Associates, P.C. May 18, 2007 



Pemaco Superfund Site, Groundwater and Vapor 
Treatment System 

Prior to any maintenance on t/ie burner elements, quench chamber, or 
scrubber, the system must be run on fresh air and water (SYSTEM 
switch to "ON") for a minimum of 45 minutes, with the Blow Down 
Flow Rate switch set to the "Medium" position, and the burner off. 
This will reduce residual levels of HF and other toxic gases in the 
system. 

-WARNING-

Standard lockout & tagout procedures should be used when doing 
repair work on equipment. 

During periodic shutdowns, inspection of the interior of the quench chamber and the scrubber 

should be made to verify that solids are not building up. 

Ancillary components that fail after the manufacturer's warranty expires should be sent back to 

Anguil for repair or exchange. The frequency of inspections shown below are initial 

recommendations and should be revised once patterns are established. Pooriy adjusted or 

improperiy maintained equipment uses more power and fuel and causes needless shutdowns. 

DAILY 

1. Report any abnormal readings, noises, leaks, hot spots, or vibrations of equipment to 
those personnel responsible for maintenance. It is recommended that a log be kept of 
all observations to serve as a data-base for planned maintenance and making 
comparisons. 

WEEKLY 

1. Check scrubber pH - should be within about 1 pH unit of the setpoint, which is 8.5. 
2. Monitor salt concentration in sump - maintain < 5%. Solids can occur where local 

concentration exceeds 20%. 
3. Compare process instrumentation readings with the normal values. 
4. Check the high limit instrument setpoint and indicated temperature and compare reading 

with the temperature controller. 
5. Check bearing lube of all drive units. Follow vendor's instructions for type of lubricant 

and frequency. 
6. Inspect condition of electrical conduit and piping connections. 
7. Inspect thermal oxidizer insulation for damage 
8. Inspect fasteners for loose bolted or clamped joints. 

9. Check for leakage around valve stems and adjust or replace gland packing as required. 

MONTHLY 
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1. Check exterior surfaces for signs of "hot spots" which may indicate insulation or gasket 
deterioration. Inspect process gas piping for deposition of condensable, deterioration, 
and corrosion. 

ANNUALLY 

1. Check all safety interiocks and flame detection system. 
2. Check igniter appearance and spark strength. 
3. Check gas shutoff valves for leakage. 
4. Clean or replace peepsight. 
5. Test high temperature limit instrument, safety limits and all other interiocks for 

functionality and check that the setpoints are correct. Test safety limit devices in their 
failure mode to insure proper operation. 

6. Inspect quench interior, quench nozzles, and burner interior for signs of corrosion or 
water damage. 

More serious problems should be brought to the attention of Anguil or handled by technicians 

qualified in combustion system operation. 

Manufacturer specifications for the maintenance of the Flameless Oxidizer and Scrubber, FTO-

101 is provided in Vendor Data, Tab K. 

5.3 LRPS, B-101 AND B-102 

Before start up of the liquid ring vacuum pumps, the pump reservoirs will be checked to make 

sure they are filled with oil. The major maintenance item to be addressed is the lubrication of 

the bearings. Pump bearings should be lubricated every 3,000 hours with a quality high 

temperature lithium based grease of #2 consistency. Typical acceptable products are Texaco 

Premium RB and Chevron SRI #2. There are two grease inlets one on each end of the motor 

that will need to be monitored for lubrication. The motor bearings should be lubricated while the 

motor is stationary. Since the pumps will be operating 24 hours a day, the motor ball bearings 

should be lubricated every 6-12 months. 

The inlet filter should be checked after the first eight hours of operation. The filter element will 

need to be replaced every 1000 hours or if an excessive pressure drop is noticed. If excessive 

pressure drops are common, it will be necessary to replace the filters more often. 
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The liquid ring pumps come shipped with the seal fluid in place. The Vmaxol sealing fluid 

should be used to obtain ultimate performance from the Vmax system. It is recommended that 

the seal fluid be changed every 10,000 hours of operation. When it is time to change the fluid 

make sure that the pump is off and there is no power to the system. Do not fill the oil above the 

shaft centeriine. Oil can be added by removing the suction or discharge flange and pouring oil 

through pump suction or discharge port. The reservoir should be filled to the fill line on the sight 

gage. The air bleed valve on the heat exchanger should be opened to remove all air from the 

system. The pump should be run for a few minutes, then stopped and the fluid level checked 

again. If needed, additional fluid should be added to the reservoir. 

The seal fluid level in the reservoir should be checked periodically, every 500 hours of 

operation. The seal fluid strainer should be cleaned after the first 50 hours of operation to 

remove any debris in the process system. The strainer should be inspected and cleaned every 

1000 hours of normal operation. A table of the maintenance schedule is provided below. A 

high fluid level could mean a build-up of water in the reservoir, which should be drained. 

Manufacturer specifications forthe maintenance ofthe LRPs, B-101 and B-102 are provided in 

Vendor Data, Tab H. 

5.4 VAPOR PHASE GAC, T-301 AND T-302 

The vapor phase carbon adsorption system, T-301 and T-302 should be inspected on a routine, 

scheduled basis and the findings of the inspections recorded. The inspection should cover the 

following: 

• Check the exterior and interior of the vessel for cracking, crazing, and brittle 

appearance. 

• Check the manifold piping for cracking, or brittle appearance. 

• Check fittings, exterior gaskets and vacuum gauges for leaks and signs of general 

corrosion and deterioration. 
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Manufacturer specifications for the maintenance of the vapor phase GACs, T-301 and T-302 are 

provided in Vendor Data, Tab L. 

5.5 MOISTURE SEPARATOR, T-101 

The moisture separator, T-101 should be inspected on a routine, scheduled basis and the 

findings of the inspections recorded. Prior to inspection, the exterior of the tank should be 

cleaned. The inspection should cover the following: 

• Check the exterior and interior of the tank for cracking, crazing, and brittle appearance. 

o Pay particular attention to areas around fittings. 

o Use a bright light source to inspect the interior from the manway opening to avoid 

entering a confined space. 

• Check fittings and exterior gaskets for leaks and signs of general corrosion and 

deterioration. 

• Check angle iron braces for deflections. 

Manufacturer specifications for the maintenance of the Moisture Separator, T-101 are provided 

in Vendor Data, Tab G. 

5.6 GROUNDWATER BOOSTER TANK, T-401 

The groundwater booster tank, T-401 should be inspected on a routine, scheduled basis and 

the findings of the inspections recorded. Prior to inspection, the exterior of the tank should be 

cleaned. The inspection should cover the following: 

• Check the exterior and interior of the tank for cracking, crazing, and brittle appearance. 

o Pay particular attention to areas around fittings and where different planes of the 

tank radius into one another, 

o Use a bright light source to inspect the interior from the manway opening to avoid 

a confined space entry. 

• Check fittings and exterior gaskets for leaks and signs of general corrosion and 

deterioration. 
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Manufacturer specifications for the maintenance of the Groundwater Booster Tank, T-401 and 

groundwater booster pump, P-401 are provided in Vendor Data, Tab B. 

5.7 HOLDING TANK, T-402 

The holding tank, T-402 should be inspected on a routine, scheduled basis. Prior to inspection, 

the exterior of the tank should be cleaned. The tank should be inspected at the same time the 

groundwater booster tank, T-401 is inspected and should cover the following: 

• Check the exterior and interior of the tank for cracking, crazing, and brittle appearance. 

o Pay particular attention to areas around fittings and where different planes of the 

tank radius into one another, 

o Use a bright light source to inspect the interior from the manway opening to avoid 

a confined space entry. 

• Check fittings and exterior gaskets for leaks and signs of general corrosion and 

deterioration. 

Manufacturer specifications for the maintenance of the Holding Tank, T-402 and transfer pump, 

P-402 are provided in Vendor Data, Tab D. 

5.8 BAG FILTERS, F-401, F-402, F-403, F-404, F-501 AND F-502 

The particulate bag filters, F-401, F-402, F-403, F-404, and F-501, will require periodic change 

depending on the pressure drop across the vessel. Biological growth and sediment buildup will 

quickly restrict flow through the filters and reduce flow from the groundwater booster tank pump, 

P-401 and the holding tank pump, P-402. The particulate bag filters may need to be changed 

weekly or more frequently if biological growth and sediment build-up are being collected and 

cause excessive pressure drop across the vessels. Excessive pressure drop is defined as 

greater than 5 to 10 psig across the vessels. 

In addition to the routine changing ofthe filter bags, periodic maintenance should be performed 

on the manual lifting device for the lids of the filter vessels. The maintenance to be performed is 

as follows: 
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• Clean threads and keep well lubricated. 

• Inspect threads periodically for wear and tear and replace parts showing excessive 

wear. 

• Lubricate the support and swivel blocks of the davit arm that supports the lid when open. 

Manufacturer specifications for the maintenance of the bag filters are provided in Vendor Data, 

Tab C. 

5.9 LIQUID PHASE GAC, T-403 AND T-404 

The liquid phase carbon adsorption system, T-403 and T-404 should be inspected on a routine, 

scheduled basis and the findings of the inspections recorded. The inspection should cover the 

following: 

• Check the exterior and interior of the vessel for cracking, crazing, and brittle 

appearance. 

• Check the manifold piping for cracking, or brittle appearance. 

• Check fittings, exterior gaskets and pressure gauges for leaks and signs of general 

corrosion and deterioration. 

Manufacturer specifications for the maintenance of the liquid phase GAC, T-403 AND T-404 are 

provided in Vendor Data, Tab E. 

5.10 COMPRESSED AIR SYSTEM 

The compressed air system is comprised of the following: 

• Air Compressor, K-601 

• Air Dryer, D-601 

5.10.1 Air Compressor, K-601 

The air compressor must be serviced by a specialized technician who is qualified to service 

Kaiser Compressors, roughly every 1,000 hours of operation. 
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5.10.2 Desiccant Dryer, D-601 

The desiccant air dryer, D-601, has a list of maintenance items that need to be performed after 

a certain period of operation. The maintenance should be performed as follows: 

• Weekly 

o Check visually if the condensate is properiy drained. 

• Monthly 

o Clean prefilter to remove any possible dirt on the inner filtering element. 

• Every Six Months 

o Unplug the machine before performing the following: 

• Remove the left side panel and clean the condenser with some 

compressed air and clean the aluminum fins in order to remove possible 

dust deposits which might decrease its performance. 

Manufacturer specifications for the maintenance of the Air Compressor, K-601 are provided in 

Vendor Data, Tab F. 

5.11 COOLING TOWER, CT-201 

The Cooling Tower, CT-201 is constantly passing a new supply of potable water through it. It 

does not circulate water, so the main concerns are to prevent algae growth and scaling. Algae 

growth can be prevented by the monthly addition of an algicide. Scaling is controlled by the 

blowdown. The blowdown rate is set for three gpm. The blowdown rate is controlled by the 

valve immediately prior to the cooling tower condensate sump. This valve is only partially open. 

This valve is fed by two pipes from the cooling tower, CT-201: the overflow discharge (normally 

open) and the cooling tower sump drain (normally closed). To increase the blowdown rate 

open this valve more. 

Manufacturer specifications for the maintenance of the Cooling Tower, CT-201 are provided in 

Vendor Data, Tab N. 
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5.12 THREE STAGE HEAT EXCHANGER, H-201 

The Heat Exchanger, H-201 has three stages. The first two are cooled by the Cooling Tower, 

CT-201 and the third is cooled by the Refrigerated Chiller, RC-201. The Heat Exchanger, H-

201 will be checked for stress spots in the exterior on a monthly basis. The inlet and outlet 

piping of the condensate sump, P-203 will be monitored for any possible corrosion from residual 

from the scrubber. 

Manufacturer specifications for the maintenance of the heat exchanger, H-201 are provided in 

Vendor Data, Tab S. 

5.13 REFRIGERATED CHILLER, RC-201 

The Refrigerated Chiller, RC-201 will be monitored for Freon usage and for physical weak spots 

in the copper piping. The temperature of the recirculation water will need to monitored and will 

be an indicator of a potential problem. The refrigerated chiller, RC-201 will use an algicide, 

once a month to prevent algal growth in the recirculating water and in the RC tank, T-202. The 

fins of on the heat exchanger will be washed off with a hose periodically to remove dust. 

Manufacturer specifications for the maintenance of the secondary sump pump are provided in 

Vendor Data, Tab U. 

5.14 WATER PRESSURE BOOST SYSTEM 

The water pressure boost system is automatically fed from the city water. If the water pressure 

boost system shuts down, most likely it has overheated. To prevent overheating of the internal 

pump components, make sure that a minimum water flow is always guaranteed when the pump 

is running. 

Manufacturer specifications for the maintenance of the water pressure boost system are 

provided in Vendor Data, Tab T. 
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5.15 SECONDARY CONTAINMENT SUMP PUMP, P-502 

If the secondary containment sump pump, P-502, will not deliver any water, or delivers less 

water than normal check the following: 

• Verify that the pump is spinning clockwise, looking downward. 

• Check the impeller to see that it is not plugged with debris. 

• Check the motor nameplate to verify if it is the correct speed for the pump. 

• Compare pump operating discharge head with the pump selection head. 

Manufacturer specifications for the maintenance of the secondary sump pump are provided in 

Vendor Data, Tab R. 

5.16 CONTROL SYSTEM TROUBLESHHOOTING 

The following items should be considered when checking a malfunctioning control system: 

Power off or blown fuse 

Power wire loose or disconnected. Check all points of termination. 

Signal wire loose or disconnected. Check all points of termination. 

Instrument out of calibration. 

Process connection closed. 

Internal board malfunctioning. Replace board or instrument. 

Manufacturer specifications for the maintenance of the motor control center are provided in 

Vendor Data, Tab V. 
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6.0 LOCKOUT/TAGOUT P R O C E D U R E 

This procedure establishes the minimum requirements for the lockout of energy isolating 

devices whenever maintenance or servicing is done on machines or equipment. It shall be used 

to ensure that the machine or equipment is stopped, isolated from all potentially hazardous 

energy sources and locked out before employees perform any servicing or maintenance where 

the unexpected energization or start-up of the machine or equipment or release of stored 

energy could cause injury. 

6.1 PREPARATION FOR SHUTDOWN 

When maintenance is needed on a piece of equipment and Lockout/Tagout procedures are 

required, all parties shall be notified at least 24 hours in advance. This includes the authorized 

representative from TN&A, ACOE, and any other consultants involved in the operation of the 

treatment system or performing maintenance tasks. 

6.2 ENERGY CONTROL PROCEDURE 

An orderly shutdown will be performed to avoid any additional hazard(s) to employees as a 

result of equipment shutdown. The shutdown will be performed as follows: 

1. Turn off Hand Off auto (HOA) switch on the Local Control Panel (LCP). Turn flameless 
thermal oxidizer, FTO-101 control ON/OFF to "OFF" at LCP. 

2. Open LCP and using a voltage meter, verify that power sources have been properiy de-
energized. Located fuses and remove fuses. 

3. Locate the local disconnect panel and turn off. The local disconnect panel is located in 
the electrical room in the treatment building. Open local disconnect panel and using a 
voltage meter, verify that power sources have been properiy de-energized. Locate fuses 
and remove fuses. Close local disconnect panel and lockout/tagout local disconnect 
panel. 

4. Turn main disconnect to "OFF". The main disconnect is located in the electrical room in 
the treatment building. The electric meter for the site is located there as well. 
Lockout/Tagout main disconnect. 
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5. Attach tagout device, with date and reference to the equipment being locked out and 
indicating that the equipment being controlled may not be operated until the tagout 
device is removed. 

Lockout/Tagout procedures require inspection of the equipment to ensure that the work 

necessitating energy control has been completed to National Electrical Code (NEC) standards 

and that the system is safe to re-energize. Each lockout/tagout device shall be removed from 

each energy-isolating device by the employee who applied the device. 
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Table 2-1: MAJOR EQUIPMENT CROSS REFERENCE 
PEMACO SUPERFUND SITE, MAYWOOD CALIFORNIA 

EQUIPMENT PI&D REFERENCE 
VENDOR DATA 

REFERENCE 

Pneumatic Submersible pumps P-201 A TAB A 

Groundwater Booster Tank T-401 TAB B 

Filter Vessels 
F-401, F-402, F-403, 
F-404, F-501, F-502 

TAB C 

Grounciwater Holding Tank T-402 TAB D 

Liquid Phase GAC T-403 & T-404 TAB E 

Compressed Air System K-601, D-601, T-601 TAB F 

Moisture Separator T-101, P-501 TAB G 

Liquid Ring Vacuum Pumps B-101, B-102 TAB H 

Vacuum Particulate Filters F-101, F-102 TAB 1 

Oil Mist Filters F-103, F-104 TAB J 

Flameless Thermal Oxidiaer & Scrubber FTO-101 TAB K 

Vapor Phase GAC T-301, T-302 TAB L 

Positive Displacement Blower B-301 TAB M 

Cooling Tower CT-201 TAB N 

Calcium Filter F-801 TAB 0 

Caustic Soda Tank T-901, P-901 TAB P 

Heat Exchanger H-401 TAB Q 

Secondary Sump Pump P-502 TAB R 

Three Stage Heat Exchanger H-201 TAB S 

Water Pressure Boost System ~ TAB T 

Refrigerated Chiller RC-201 TAB U 



Table 2-2: INITIAL PUMP SET DEPTHS 
PEMACO SUPERFUND SITE, MAYWOOD CALIFORNIA 

Well Depth to Water (ft) 
Depth to Bottom 

(ft) 

Pump Intake Depth 

(ft) 
Pulse Counter Time Date 

DA-1 60.14 76.26 73.26 827 10:16 April 23, 2007 

DB-1 64.52 92.17 89.17 853 10:13 April 23, 2007 

DA-2 58.48 72.59 69.59 725 9:34 April 23, 2007 

DB-2 61.30 87.95 84.95 737 9:32 April 23, 2007 

DA-3 58.76 73.57 70.57 1508 9:39 April 23, 2007 

DB-3 61.63 86.05 83.05 929 9:36 April 23, 2007 

DA-4 61.95 67.94 64.94 
Offline for 
iniections 

10:04 April 23, 2007 

DB-4 64.43 85.33 82.33 43007 10:04 April 23, 2007 

DA-5 62.23 77.15 74.15 20178 13:04 April 23, 2007 

DB-5 64.00 88.52 85.52 62371 9:15 April 23, 2007 

DA-6 62.64 69.02 66.02 968 9:17 April 23, 2007 

DB-6 63.97 88.97 85.97 224 9:19 April 23, 2007 

DA-7 65.49 70.49 67.49 475 10:10 April 23, 2007 

DB-7 68.67 91.17 88.17 224 10:08 April 23, 2007 

DA-8 61.33 76.13 73.13 208 8:35 April 23, 2007 

DB-8 63.85 88.32 85.32 391 8:34 April 23, 2007 

DA-9 62.97 72.66 69.66 213 13:20 April 23, 2007 

DB-9 72.31 93.42 90.42 211 13:22 April 23, 2007 

DA-10 71.00 76.19 73.19 273 8:52 April 23, 2007 

DB-10 72.27 90.82 87.82 3606 8:51 April 23, 2007 

DA-11 66.88 76.23 73.23 476 8:44 April 23, 2007 

DB-11 67.63 90.63 87.63 3722 8:43 April 23, 2007 

DA-12 64.57 74.30 71.30 1625 8:41 April 23, 2007 

DB-12 66.73 89.10 86.10 4616 8:39 April 23, 2007 

DAB-1 61.48 89.52 86.52 7675 10:30 April 23, 2007 

DAB-2 60.72 89.47 86.47 7943 10:27 April 23, 2007 

DAB-3 62.00 88.60 85.60 216 10:24 April 23, 2007 

DAB-4 59.12 84.93 81.93 1337 10:21 April 23, 2007 

DAB-5 59.80 88.64 85.64 3135 9:28 April 23, 2007 

DAB-6 59.92 87.62 84.62 2781 9:30 April 23, 2007 

DAB-7 60.30 83.81 80.81 8023 9:24 April 23, 2007 

DAB-8 62.45 85.00 82.00 1505 10:18 April 23, 2007 



Table 2-3: ALARM LIST AND SYSTEM CONTROL SET POINTS 
PEMACO SUPERFUND SITE, MAYWOOD CALIFORNIA 

A l a r m Device Set Pcint System 

C r i t i c a l S h u t d o w n A l a r m s 

M C P E-slop Z S H - 1 0 3 N/A Total Sys tem Shutdown (Both G W S and V T S ) 

L R P E-slop ZSH-101 N/A Total Sys tem Shutdown (Both G W S and V T S ) 

v c E-stop ZSH-104 N/A Total Sys tem Shutdown (Bolh G W S and V T S ) 

F T O E-stop ZSH-102 N/A Total Sys tem Shutdown (Both G W S and V T S ) 

Building E-stop ZSH-104 N/A Total Sys tem Shutdown (Bolh G W S and V T S ) 

Power Failure Universal N/A Tolal Sys tem Shutdown (Bolh G W S and V T S ) 

Air Compressor Low Pressure Alarm PS-601 60 PSI Total Sys tem Shutdown (Both G W S and V T S ) 

Holding Tanl(, T-402 Higti-Higti Level LSHH-402 80% Capacity Total Sys tem Shutdown (Both G W S and V T S ) 

Holding Tank Pump V F D fault P-402 N/A Total Sys tem Shutdown (Bolh G W S and V T S ) 

F T O Critical Shutdown Condition FTO-101 N/A Total Sys tem Shutdown (Both G W S and V T S ) 

Groundwater System Shutdown Alarms 

Groundwater Booster Pump failure P-401 N/A G W S Shutdown 

Holding Tank Low-Low Level LSLL -402 10% Capaci ly G W S Shutdown 

Groundwater Booster Tank, Highi-High Level LSHH-401 80% Capad ty G W S Shutdown 

Groundwater Booster Tank, Low-Low Level LSLL-401 10% Capacity G W S Shutdown 

Secondary Containment Sump Higti-Higti Level LSHH-501 80% Capaci ty G W S Shutdown 

Groundwater Filters. F-401/F-402 High-High Pressure PT-401 40 PSI G W S Shutdown 

Holding Tank Fliters, F - 4 0 3 / F ^ 0 4 High-High Pressure PT-403 40 PSI G W S Shutdown 

Liquid Carbon Adsorbers . T-403/T-404 High-High Pressure PT-404 35 PSI G W S Shutdown 

Vapor Treatment System Shutdown Alarms 

Liquid Ring Vacuum Pump failure B-101/B-102 N/A V T S Shutdown 

Moisture Separator Pump failure P-501 N/A V T S Shutdown -

Chil ler Pump failure P-202 N/A V T S Shutdown 

Moisture Separator Tank High-High Level LSHH-101 40% Capacity V T S Shutdown 

Moisture Separator filter vessels High-High Pressure, F-501/F-502 PT-501 40 PSI V T S Shutdown 

Vapor Condit ioning Package Outlet High-High Temperature TIT-202 150»F V T S Shutdown 

Cool ing Tower Fan failure CT-201 N/A V T S Shutdown 

Cool ing Tower Pump failure P-201 N/A V T S Shutdown 

v c Condensate Tank High-High Level LSHH-201 80% Capacity V T S Shutdown 

Cool ing Tower Low Level Alarm LSL-2000 10% Capac i ly V T S Shutdown 

F T O Exhaust High Negative Pressure PS-101 7 " w.c. V T S Shutdown 
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JACOB & H E F N E R ASSOCIATES, P.C. 
Engineers • Surveyors • Environmental 

Contingency Plan 

The contingency plan goes into effect as of May 23, 2007. In the event that any part of the 
Treatment System malfunctions to the point that there is an actual or imminent release, property 
damage or injury, the system should be shut-down via the E-Stop button. There are four E-Stop 
locations: one in the control room on the main control panel (MCP), and three located in the 
treatment plant, one on the vapor conditioning package control panel, one on the liquid ring pump 
control panel and the third is mounted on the south wall above the groundwater system discharge 
totalizer, FQl-402. Shutting down the failed subsystem or component and making repairs as 
necessary may correct any other malfunctions. The Lock-Out Tag-Out procedure (Section 6.0) 
should be implemented as appropriate in any case whether the subsystem or component in 
question either has stored energy or may cause injury or damage if it is activated during the repair 
procedures. 

All the individuals in the "Primary Contact" list below must be notified of any property loss or injury 
events within one hour of stabilizing the situation. A stable situation is defined as having taken 
whatever immediate action is possible or appropriate to prevent further injury or damage and 
Emergency Services have been called as appropriate. The field personnel should consider their 
notification responsibilities complete only after a) each and every contact point has been notified 
verbally or b) voice-mail and e-mail messages have been sent to any individuals that could not be 
contacted immediately. 

The individuals in the primary contact list wil 
according to the chain of command. 

be responsible for notifying secondary contacts 

Call-Out List 

Primary Contacts List 

NAME ASSOC. E-MAIL OFFICE PHONE 

John Wingate TN&A iwinqate(a5tnainc.com (805) 797-0340 

Mark Prostko TN&A MProstko(5).tnainc.com (856) 491-6950 

Secondary Contacts List 

NAME ASSOC. E-MAIL OFFICE PHONE 

John Hartley ACOE iohn.r.hartlev(3)nwo02.usace.armv.mil (402) 216-4248 

Rick Lainhart ACOE Richard.S.Lainhart(5)sDl01.usace.armv.mil (951) 316-0430 

Tim Garvey TN&A tqarvev(®tnainc.com (805) 290-7320 

Rose Marie Caraway EPA carawav.rosemarie(a)epa.qov (415) 972-3158 
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Activity Hazard Analyses Tables (AHAs) 

Activity Hazard Analyses Tables (AHAs) are supplemental the existing TN&A site specific site 
safety and health plan. Before any operation of either the groundwater or vapor treatment 
systems, a thorough review ofthe site specific H&S plan should be performed. 

Activities Health Hazards Control Procedures 

Changing of 
bag filters 

Exposure to 
contaminated 
groundwater 

1. PPE: Level D including cuff length nitrile gloves. 

2. EYE PROTECTION: Full face shield or safety 
glasses for splash protection and vinyl or similar apron 
available as needed. 

3. Monitoring with PID in the breathing zone. Action 
level > 10 PPM in breathing zone requires upgrade to 
Level C with ventilation in the treatment compound 
using overhead fans. 

4. Bag Filters will be initially changed and inspected 
when the pressure differential reaches 5-10 PSI and 
groundwater flow is reduced by 25%. Any excess 
pressure will be bled off through the stopcock into a 5-
gallon bucket. The liquid accumulated in the 5-gallon 
bucked will be poured back into the sump and pumped 
through the groundwater system. 

5. Disposal of bag filters: Used bag filters will be 
placed in a used 55-gallon drum and labeled as IDW 
waste. 

6. In the event of a spill during bag filter change out 
floor decon will be performed using absorbent material 
and disposed of in a 55-gallon drum labeled as IDW 
waste. 

7. Booster tank filters run as EITHER/OR. F-401 is 
default bag filter. F-402 is to be used temporarily when 
F-401 is being changed out. 

8. Holding tank filters, F-403 and F-404, run in 
parallel. Procedure for changing out is to valve off one 
while the other is changed out or to shutdown holding 
tank pump, P-402, if more time is needed and both can 
be changed out simultaneously. 
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Activities Health Hazards Control Procedures 

Changing 
particulate 
filters , 

Exposure to 
contaminated 
vapors 

1. PPE: Modified Level D including tyvek suits with cuff 
length nitrile gloves. SHUT DOWN VAPOR 
TREATMENT SYSTEM PRIOR TO CLEANING AIR 
PARTICULATE FILTERS. 

2. EYE PROTECTION: Safety glasses must be work 
when air particulate filters are replaced. 

3. Monitoring with PID in the breathing zone. Action 
level > 10 PPM in breathing zone requires upgrade to 
Level C with ventilation in the treatment compound 
using overhead fans. 

4. Air particulate filters will be initially cleaned and 
replaced when the pressure differential reaches 5-10 
PSI. Filters consist of outer foam pre-filter to catch 
coarse size materials and an inner paper cartridge to 
remove finer size particles. Once the filter cartridges 
are removed the vessels will be vacuumed to remove 
particles that have fallen to the bottom. 

5. Foam pre-filters will be cleaned and replaced. If 
paper cartridges are clean they will be re-installed. If 
the paper cartridges are clogged the cartridges will be 
disposed of and replaced with new cartridges. 
Removed cartridges will be placed in a 55-gallon drum 
and labeled as IDW waste. 

Cutting / 
Repairing 
Conveyance 
Piping 

Exposure to 
contaminated 
groundwater 

Fall 
Protection 
for elevated 
work 

1. Groundwater system will be shut down. 

2. The pipe will be isolated through valuing. Excess 
pressure will be bled-off through sample ports or bag 
filter bleeder valves. In the event that none of these 
methods are possible for relieving pressure, then a 5-
gallon bucket and absorbent will be placed beneath the 
appropriate true union fitting and breaking the fitting 
and allowing it to spill into the 5-gallon bucket will 
slowly relieve the pressure. Dispose of bucket in same 
manner as bag filter disposal of excess liquid. 

3. Need to evaluate pipe supports prior to breaking 
union or flange to ensure that the cross pipe is not 
supported by the joint to be broken. Support as 
needed. 

4. Fall protection must be incorporated for high 
elevation work. Safety harness shall be used and tied 
off to marked tie off points marked with yellow paint. 
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Activities Health Hazards Control Procedures 

Receiving 
Caustic 

Exposure to 
Caustic 

Fall 
Protection 
for elevated 
work 

1. PPE; Modified Level D including tyvec suits with 
elbow length thick rubber gloves. SHUT DOWN 
VAPOR TREATMENT SYSTEM PRIOR TO 
REFILLING CAUSTIC. 

2. EYE PROTECTION: Full face shield must be work 
when working around or transferring caustic. 

3. Caustic will be transferred from tanker truck to 
caustic tank, T-9Q1 by caustic truck driver/technician. 
A minimum 10' radius around the tanker and caustic 
technician shall be maintained during caustic tank fill 
operations. 

4. If caustic comes in contact with skin, flush 
immediately with water for at least 15 minutes. Eye 
wash station is located directly across from caustic 
tank, T-901. Monitor skin for irritations. If irritations 
appear to worsen after flushing with water, see medical 
attention. 

5. For any maintenance on caustic tank, a platform 
ladder with safety harnesses tied off will be used in 
conjunction with at least a two man team. One person 
designated spotter for caustic spills. 

6. In the event of a caustic spill floor decon will be 
performed using absorbent material and disposed of in 
a 55-gallon drum labeled as CAUSTIC waste. A 
caustic spill kit is located next to the caustic tank, T-
901. 

Accessing 
GAC tanks 

Fall 
Protection 
for elevated 
work 

1. Groundwater or vapor treatment system will be shut 
down. 

2. Fall protection for high elevation work will include 
use of a safety harness attached to the tie-off point 
(marked with yellow paint) located on the steel "1" beam 
above the liquid GAC. All work will be conducted on 
the steel grate above the liquid GAC. 

3. Vapor GAC work may have to be conducted using a 
platform ladder with a safety harness tied off. 

4. All high elevation work will involve at least two 
people with one person designated as a spotter. 
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Activities Health Hazards Control Procedures 

Lock Out / 
Tag Out 
(LOTO) 

Electric Shock 

1. PPE: Level D. SHUT DOWN GROUNDWATER OR 
VAPOR TREATMENT SYSTEM PRIOR TO 
PERFORMING LOCK OUT / TAG OUT (LOTO) 
activities. 

2. EYE PROTECTION: Safety glasses must be worn 
at all times when work is being performed in the 
treatment plant. 

3. Go to the electrical room and find the appropriate 
breaker for the equipment to be LOTO. Flip breaker to 
OFF position. Attach appropriate size lock to lock out 
breaker and retain key until lock is removed. Attach tag 
referencing person or persons responsible for LOTO 
and contact numbers until system is safe to re­
energize. 

4. Go to local control panel and verify with a voltmeter 
that power has been disconnected. If there is no local 
control panel (i.e. pumps) verify that no power is 
present at the electrical connections to the device. 

Changing 
elements on 
H-202 

Burns 

1. PPE: Level D including cuff length nitrile gloves. 

2. EYE PROTECTION: Safety goggles. 

3. Perform LOTO and de-energize heater. 

4. Verify with volt-meter that unit is de-energized. Allow 
30 minutes for unit to cool or use a temperature gun to 
confirm that heater and heating elements are cool. 

General 
site tasks 
common to 
all O&M 
monitoring & 
operating 
parameters 

Exposure to 
Airborne Dust 

1. Stand up-wind whenever intrusive activities occur 
and generate visible signs of airborne dust. 

2. Monitor air for airborne soil dust (surface or 
subsurface soil) with portable aerosol dust-direct 
reading instrument. 

3. Utilize wet methods (spraying ground, etc.) when 
visible signs of airborne dust are generated, using 
precautions to avoid the development of runoff. 

4. > 2.5 mg/M3 in breathing zone requires upgrade to 
Level C with air purifying respirators with particulate 
filters. 

5. > 50 mg/ M3 in breathing zone requires upgrade to 
Level B. Approval for Level B must first be approved by 
SSHO. 
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Activities Health Hazards Control Procedures 

Exposure to 
Chemical 
Products 
(See site 
specific MSDS) 

General 
site tasks 
common to 
all O&M 
monitoring & 
operating 
parameters 

1. Stand up-wind of chemical products whenever 
possible. 

2. Minimize contact and contact time with chemical 
products. 

3. Avoid walking through discolored areas, puddles, 
leaning on drums, or contacting anything that is likely to 
be contaminated. Proper boots made of compatible 
materials and/or shoe coverings, must be worn if 
contaminated ground is unavoidable. 

4. Do not eat, drink, smoke, and/or apply cosmetics in 
the hot or warm zones. 

5. Wear gloves when in contact with contaminated 
surfaces. 

6. Eye protection must be worn at a minimum. 

7. Splash goggles must be worn when working with 
liquids. 

8. > 5 ppm organic vapors in breathing zone requires 
upgrade from level C. 

9. > 50 ppm organic vapors in breathing zone requires 
upgrade from level C to Level B. 

10. If unknown materials are encountered, call the 
SSHO. 

Exposure to 
Unidentified 
Hazardous 
Materials 

1. Stand up-wind of hazardous materials whenever 
possible. 

2. An isolated and controlled staging area secured from 
unauthorized personnel must be provided for safe 
evaluation and handling of these materials. 

3. Only informed and authorized personnel are allowed 
in staging area. 

4. A specific work plan must be developed prior to 
sampling and evaluation of unidentified hazardous 
materials for "hazardous materials categorization". 

5. Once identified, hazardous materials must be 
separated into zones based on (at a minimum), 
chemical compatibility, reactivity criteria, 
combustibility/flammability, radioactivity and extremely 
hazardous materials (which may include high toxicity, 
explosivity, and/or any ofthe aforementioned criteria). 
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Activities Health Hazards Control Procedures 

Noise 

General 
site tasks 
common to 
all O&M 
monitoring & 
operating 
parameters 

Electric Shock 

Physical Injury 

1. Hearing protection is required when measured sound 
pressure levels (SPL) exceed 85 dB (A) where 
employees stand or conduct work. 

2. Wear hearing protection when working around 
equipment such as a drill rig, jackhammer, cut saw, air 
compressor, blower or other heavy equipment is 
operating on the site. System equipment, the liquid 
ring pumps, PD blower, and FTO generate 113 dB in 
the plant. 

3. Wear hearing protection whenever you need to raise 
your voice appreciably above normal conversational 
speech due to a loud noise source; this much noise 
may indicate the need for protection. 

1. Maintain appropriate distance from overhead utilities; 
20-foot minimum clearance from power lines required, 
10-foot minimum clearance from shielded power lines. 

2. Use ground-fault circuit interrupters as required. 

3. Perform lockout/tag out procedures. 

4. Use three-pronged plugs and extension cords. 

5. Contact your local underground utility-locating 
service prior to conducting intrusive (subsurface) work. 

6. Follow code requirements for electrical installations 
in hazardous locations. 

7. Do not work around wet areas near electrical 
sources without special provisions approved by the 
SSHO. 

1. Wear hard hats and safety glasses when on-site. 

2. Maintain visual contact with the equipment operator 
and wear orange safety vest when heavy equipment is 
used on-site. 

3. Avoid loose fitting clothing. 

4. Prevent slips, trips and falls; keep work area clean 
and uncluttered. 

5. Keep your hands away from moving parts. 

6. Test the emergency shut-off switch for the treatment 
system. 
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Activities Health Hazards Control Procedures 

General 
site tasks 
common to 
all O&M 
monitoring & 
operating 
parameters 

Back Injury 

Ladders 

Fire Control 

1. Use a mechanical lifting device or a lifting aid where 
appropriate. 

2. If you must lift, plan the lift before doing it. 

3. Check your route for clearance. 

4. Bend at the knees and use leg muscles when lifting. 

5. Use the buddy system when lifting heavy or awkward 
objects. 

6. Do not twist your body while lifting. 

1. Make sure ladder rungs are sturdy and free of 
cracks. 

2. Use ladders with secure safety feet. 

3. Pitch ladders at a 4:1 ratio. 

4. Secure ladders at the top when possible. 

5. Use only free standing ladders for access to top of 
air particulate filters. 

6. Use non-conductive ladders near electrical wires. 

1. Smoke only in designated areas. NO SMOKING IN 
THE TREATMENT PLANT. 

2. Keep flammable liquids in closed and approved 
containers. 

3. Keep site clean; avoid accumulating combustible 
debris such as paper. 

4. Follow Hot Work Safety Procedures when welding or 
performing other activities requiring an open flame. 

5. Isolate flammable and combustible materials from 
ignition sources. 

6. Ensure fire safety integrity of equipment installations. 
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JACOB & H E F N E R ASSOCIATES, P.C. 
Engineers • Surveyors • Environmental 

Activities Health Hazards Control Procedures 

Cleaning 
Equipment 

General 
site tasks 
common to 
all O&M 
monitoring & 
operating 
parameters 

Heat Stress 

1. Wear appropriate PPE to avoid skin and eye contact 
with isopropyl alcohol, Alconox, or other cleaning 
materials. 

2. Stand upwind to minimize any potential inhalation 
exposure. 

3. Dispose of spent cleaning solutions and rinses 
accordingly. 

1. Increase water intake while working. 

2. Increase number of rest breaks and/or rotate 
.workers in shorter work shifts; take breaks in shaded 
areas. 

3. Watch for signs and symptoms of heat exhaustion 
and fatigue. 

4. Plan work for early morning or evening during hot 
months. 

5. Use ice vests as necessary. 

6. Rest in cool, dry areas. 

7. In the event of heat stroke, bring the victim to a cool 
environment and call 911. 

Stagnant 
Water 

Mosquitoes 
Disease 

1. Be aware that whenever there is stagnant water 
especially in the treatment plant sump or condensate 
sumps there is the possibility of mosquito infestation. 

2. Pump down condensate sumps as indicated by the 
indicator lights on panel. 

3. Remove all residual water from plant sump after 
sump pump has pumped down sump, using a shop vac 
and empting the water back into the groundwater 
booster tank, T-401. No standing water is allowed on 
site. 
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JACOB & H E F N E R ASSOCIATES, P.C. 
Engineers • Surveyors • Environmental 

Activities Health Hazards Control Procedures 

1. Remove vault cover using proper lifting techniques. 
Always use the buddy system when performing 
wellhead monitoring. 

2. Promote natural ventilation by opening the space to 
fresh air. 

3. Conduct remote air monitoring prior to entry to 
monitor for contaminants and available oxygen. 

4. Implement fresh air intrinsically safe blower system. 

5. Have standby attendant if necessary. 

Well Head 

Vault Entry 
6. Enter if safe; conduct continuous air monitoring. 

7. Remove vault cover using proper lifting techniques. 
Make sure vault covers lock in place when open. Using 
compressed air, blow out vault nuts and bushings. 

monitoring 8. Promote natural ventilation by opening the space to 
fresh air. 

9. Conduct remote air monitoring prior to entry to 
monitor for contaminants and available oxygen. 

10. Implement fresh air intrinsically safe blower system 
and/or upgrade to level B or A if necessary, with 
approval by SSHO. 

11. Have standby attendant if necessary. 

12. Enter if safe; conduct continuous air 
monitoring. 

1. Be aware of surroundings. 

High Crime 2. Use the buddy system. 

Areas 3. Request police detail when appropriate. 

4. Limit work during daylight hours when possible. 

Insects 
1. Tuck pants into socks. 

2. Wear long sleeves. 

3. Use insect repellent. 
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J A C O B & H E F N E R ASSOCIATES, P.C. 
Engineers • Surveyors • Environmental 

Activities Health Hazards Control Procedures 

1. Don't enter areas infested with poisonous plants. 

Poisonous 
Plants 
(Such as 
poison ivy, oak 
or sumac) 

2. Immediately wash any areas that come into contact 
with poisonous plants. 

3. Wear protective clothing (long sleeves, pants) if 
necessary to enter area. 

4. Put affected clothing into plastic garbage bags, 
segregating them from contaminating other contact 
surfaces and materials. 

5. Do not attempt to clear area with fire or pollen/dust 
producing operations such as weed whacking. 

1. Wear traffic safety vest when vehicle hazard exists. 

Well Head 
monitoring 

Vehicular 
Traffic 

2. Use cones, flags, barricades, and caution tape to 
define work area. 

3. Use vehicle to block work area. 

4. Engage police detail for high-traffic situations. 

Inclement 
Weather 

1. Stop outdoor work during electrical storms and other 
extreme weather conditions such as extreme heat or 
cold temperatures. 

2. Take cover indoors or in vehicle. 

3. Listen to local forecasts for warnings about specific 
weather hazards such as tornadoes, hurricanes, and 
flash floods. 

Welding, 
Cutting and 
Brazing 

1. Conduct fire safety evaluation. 

2. Complete Hot Work Permit 

3. Ensure flammable materials are protected from hot 
work, sources of ignition. 

4. Ensure fire watch/fire extinguisher is on standby by 
hot work location. 

5. Wear appropriate eye shielding. 
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Introduction 
This document covers the requirements to effectively start, stop, reset, monitor, 
remotely access, download logged files, and monitor the control system. 

The site is comprised of two systems: a vapor treatment system (VTS), and a 
groundwater treatment system (GWS). 

The Vapor Treatment System is comprised of: a Motor Control Center, Flameless 
Thermal Oxidizer (FTO), Vapor Conditioning system, Liquid Ring Pump system, 
Air Compressor, and vapor carbon adsorber. 

The Groundwater Treatment System is comprised of: a groundwater booster 
tank, holding tank, and liquid carbon adsorber. 

Control System 
The remediation equipment is controlled and monitored by a System Main 
Computer (SMC) located in the remediation control room. The SMC provides an 
interface between the equipment and the operator. This allows the operator to 
start, stop, reset, change set points, view alarms, and monitor the system. By 
using the mouse and the keyboard, the operator can navigate the screens and 
perform system operations. 

The System Main Computer communicates via an Ethernet network to the Main 
Control Panel programmable logic controller (PLC). The Main Control Panel PLC 
monitors and controls the physical inputs and outputs (e.g. monitor level switches 
and turn on motors) of the system and holds all the logic that controls the system. 

The control system is fitted with an uninterruptible power supply (UPS) that will 
give the PLC and System Main Computer about 1 hour of run time in the event of 
a power failure. This allows the system to autodial the necessary personnel that 
the system went offline. 

NOTE: the remediation system will not function in the event of a power failure. 
The SMC and PLC only stay on for monitoring purposes. 
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Motor Control Center (MCC): 
The Motor Control Center provides the main power distribution for the entire 
remediation system. One power feed is supplied to the main circuit breaker of 
the MCC. The MCC is comprised of "buckets" that provide branch circuit 
protection, variable frequency drives, and motor starter/overload assemblies for 
system components. 

The MCC is located in its own room and interfaced with system equipment. 

Table 1 - Motor Control Center (MCC) Bucket Assignments 
T1/LC1 

Transformer & Lighting 
40A Circuit Breaker 

VC Skid 
Vapor Conditioning Skid 

200A Circuit Breaker 
FTO 

SOA Circuit Breaker 

P-402 
Holding Tank VFD 
15A Circuit Breaker 

Vent Fan #1 
20A Circuit Breaker 

P-402 
Holding Tank VFD 
15A Circuit Breaker 

Vent Fan #2 
20A Circuit Breaker 

P-402 
Holding Tank VFD 
15A Circuit Breaker K-601 

Air Compressor 
70A Circuit Breaker 

P-402 
Holding Tank VFD 
15A Circuit Breaker 

Spare 
20A Circuit Breaker 

P-402 
Holding Tank VFD 
15A Circuit Breaker 

P-502 
Secondary Containment 

Pump 
3A Circuit Breaker w/ 

motor starter 

H-401 
Outdoor Heat Exchanger 

15A Circuit Breaker 
motor starter w/ 2 

overloads 

P-401 
Groundwater Booster 

Pump 
15A Circuit Breaker w/ 

motor starter 

H-401 
Outdoor Heat Exchanger 

15A Circuit Breaker 
motor starter w/ 2 

overloads 

P-501 
Separator Pump 

7A Circuit Breaker 

Potable Booster Pump 
20A Circuit Breaker 

LR Skid 
Liquid Ring Pump Panel 

250A Circuit Breaker 

Spare 
20 Circuit Breaker 

Blank 

Main Feed 
SOOA Circuit Breaker 
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Flameless Thermal Oxidizer (FTO): 
The FTO provides vapor treatment for process air delivered by the dual phase 
extraction wells. The FTO is a stand alone unit with its own control panel and 
operating logic. The FTO is interfaced with the Main Control Panel for proper 
start-up and shutdown sequences. 

The FTO is the primary vapor treatment system. In the event the FTO cannot 
operate, the process air can be delivered directly to the vapor carbon adsorber 
system. 

Vapor Conditioning System (VC): 
The Vapor Conditioning (VC) system is comprised of a Cooling Tower (CT-201), 
Cooling Tower Transfer Pump (P-201), Refrigerated Chiller (RC-201), 
refrigerated chiller transfer pump (P-202), heat exchanger (H-201 A-201C), vapor 
heater (H-202), and condensate tank with pump (P-201). 

RC-201 - Refrigerated Chiller: has it's own control panel but is interfaced 
with the Main Control Panel system for overall control. 

Local control of RC-201 is possible by placing the "H-O-A" switch in the 
Hand position on the Vapor Conditioning P&ID screen on the SMC. 
There is also an ON/OFF switch behind the control panel cover of RC-
201. This switch should always be in the "ON" position. 

NOTE: the HOA switches must be in the "Auto" position for control by the 
MCP. 

FAILURE TO KEEP THE HOA SWITCH IN THE "AUTO" CAN CAUSE 
SYSTEM DAMAGE! 

A main disconnect switch located on the front of the VC panel will terminate 
power to all components of the Vapor Conditioning system. 

Liquid Ring Pump Panel (LRP): 
The Liquid Ring Pump (LRP) system is comprised of two 75hp liquid ring pump 
motors, 2 cooling radiators, and 2 oil pumps. The LRP system can run on one or 
both LRP's. Each motor can be operated locally by a Hand-Off-Auto switch 
located on the front of the LRP panel. 

To operate only one LRP, place the LRP to remain offline in the "OFF" position 
from Vapor Treatment System Configuration & Set Points Screen. Level2 access 
required. 
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NOTE: the HOA switches must be in the "Auto" position for control by the 
MCP. 

FAILURE TO KEEP THE HOA SWITCH IN THE "AUTO" CAN CAUSE 
SYSTEM DAMAGE! 

Air Compressor (K-601) 
The air compressor provides air for the ground well pumps and the FTO system. 
The air compressor has its own control panel and controls. The air compressor 
will start-up and shut down as needed determined by air load demand. 

Computer & SCADA Passwords 
The computer is configured with a username and password to prevent unwanted 
access to the computer. 

Ifthe computer has gone into "sleep" mode, the screen saver is running, the 
computer has been re-booted, or you attempt to gain remote access, you must 
enter the username and password to gain access to the computer. 

Computer 
Username: 
Password: 

The SCADA package is configured with 2 levels of protection. Each level allows 
the user to access certain areas and functions ofthe SCADA system screens 
and settings. 

The user name and password are entered on the "System Overview Screen". 
Selecting the Login button will allow the user to enter the username and 
password. The currently logged in user is displayed under "current user". 

USER LOG 

CURRENT USER 
DEFAULT 

LOG I 

LOG OUT 

Default Level (monitoring): 
Default level is intended for non-operators to view and monitor the system, but 
does not allow any system control or operation. No password is required for the 
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Default login. When you gain access to the computer, everyone has Default 
access. 

Level2 (Operator): 
Level2 allows the user to view all screens, make system set point adjustments, 
and operate system components in manual mode. Level2 requires a user name 
and password. The user name and password are entered on the "System 
Overview Screen". Selecting the Login button will allow the user to enter the 
username and password. The currently logged in user is displayed in the Login 
button. 

Level2 Username: 
Level2 Password: 

NOTE: LEVEL2 ACCESS PERSONNEL SHOULD BE TRAINED AND 
QUALIFIED TO OPERATE THE SYSETM. INCORRECT CHANGES TO THE 
SYSTEM CAN CAUSE PERMANENT SYSTEM DAMAGE. 

The SCADA system automatically logs out the current user to the default status 
at 5:00PM, 12:00pm, and at 5:00AM everyday. The user must log back on to 
gain Level2 access. 

Emergency Shutdown 
Emergency shutdown switches are locate throughout the system and, when 
engaged, will immediately stop all system components. This is for emergency 
use only. 

E-stops switches are located at the following locations: 

Vapor Conditioning Panel: Pressing the E-Stop button removes power from all 
VC motor contactors, with the exception of the Refrigerated Chiller. A hard wired 
signal is sent to the Main Control Panel. 

Liquid Ring Pump Panel: Pressing the E-Stop button removes power from all 
LRP motor contactors. A hard wired signal is sent to the Main Control panel and 
removes power to all system enable outputs. 

Main Control Panel: Pressing the E-stop button removes power to all system 
enable signals. 

FTO Panel: Pressing the E-stop button sends a hard wired signal to the Main 
Control Panel and removes power to all system enable outputs. 

Building E-Stop: Located by Liquid Carbon Adsorber. Pressing the E-stop button 
sends a hard wired signal to the Main Control Panel and removes power to all 
system enable signals. 
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System Start: 

The system is configured to run with the Groundwater Treatment System, the 
Vapor Treatment System, or Both simultaneously. 

The systems can only started, stopped, and reset from the System Overview 
Screen. 

NOTE: [automatic] = no operator intervention required, 
[manual] = operator intervention required 

VTS Selection (FTO or Carbon) 
The Vapor Treatment System (VTS) is comprised of a Flameless Thermal 
Oxidizer (FTO) and a carbon treatment system. A selector switch is located on 
the System Overview screen to select which VTS system is to be used. 

Click on "FTO" to use the FTO as the primary vapor treatment system. 

Click on "CARBON" to use the carbon system only (FTO will remain offline) 

While the FTO mode is selected and running, the Carbon mode cannot be 
selected. While the Carbon mode is selected and running, the FTO mode cannot 
be selected. To change modes, the current operating mode must be off. 

VTS Start 
No critical system alarms may be present prior to starting the FTO or Carbon 
systems and all selector switches must be in the Auto position. 

The system can only be started from the system main computer. 

When FTO mode is selected, the operator must initiate a VTS "start" from the 
system main computer "System Overview Screen", but must also physically start 
the FTO at the FTO control panel. 

1) FTO Start: 
a) "FTO" selected on System Overview screen [manual] 
b) open compressed air solenoid V-606 [automatic] 
c) clear all FTO & system alarms (if present) [manual] 
d) VTS "start" button is pressed [manual] 
e) start Vapor Conditioning components [automatic] 

i) start cooling tower fan (CT-201) 
ii) start cooling tower pump (P-201) 

MK Environmental Page 8 



Pemaco System Controls Operation 

iii) enable condensate transfer pump (P-203) 
iv) enable secondary containment sump (P-502) 
v) enable moisture separator tank transfer pump (P-501) 
vi) start refrigerated chiller pump (P-202) 
vii) deliver "FTO Permissive" signal from SMC to FTO control panel 

f) wait 30 seconds [automatic] 
i) start refrigerated chiller (RC-201) 

g) at FTO panel: press "Clear Alarms & Start" on FTO operator interface 
[manual] 

(1) allows FTO scrubber to start 
h) receive "Scrubber Running" signal from FTO to SMC [automatic] 
i) start carbon polish blower (B-301) [automatic] 

(1) maintain negative pressure set point at VIT-201 
(2) enable vapor heater (H-202) 

j) wait 90 seconds 
(1) allows process heater (H-202) time to cool down 

k) deliver the "B-301 Running" signal from the SMC to FTO Panel [automatic] 
i) FTO main fan starts 

(1) FTO purges & pre-heats 
(2) "Main Fan Running" signal delivered from FTO to SMC 

ii) "FTO Ready" signal received from FTO to SMC [automatic] 
iii) start liquid ring pump #1 (B-101) [automatic] 
iv) wait 60 seconds [automatic] 
v) start liquid hng pump #2 (B-102) [automatic] 

I) normal operation 
2) FTO Flying Re-Start 

a) VTS is currently in a normal shutdown with FTO cool down 
b) press "Reset" button on SMC "System Overview Screen" [manual] 
c) press VTS "Start" button on SMC "System Overview Screen" [manual] 
d) remove "FTO Shutdown" signal from MCP to FTO [automatic] 
e) press "Clear Alarms & Start" on FTO operator interface [manual] 
f) go to step 1 .k.i.1 of "FTO Start" 

1) Carbon Start: 
a) "CARBON" selected on System Overview screen [manual] 
b) clear system alarms [manual] 
c) VTS "Start" button pressed on System Overview screen [manual] 
d) start Vapor Conditioning components [automatic] 

i) start cooling tower fan (CT-201) 
ii) start cooling tower pump (P-201) 
iii) enable condensate transfer pump (P-203) 
iv) enable secondary containment sump pump (P-502) 
v) start refrigerated chiller pump (P-202) • 

e) wait 30 seconds [automatic] 
f) start refrigerated chiller (RC-201) [automatic] 
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g) wait 40 seconds [automatic] 
h) start B-301 carbon polish blower [automatic] 

(1) maintain negative pressure set point at VIT-201 
(2) enable process heater (H-202) 

i) start liquid ring pump #1 (B-101) [automatic] 
j) wait 60 seconds [automatic] 
k) start liquid ring pump #2 (B-102) [automatic] 
I) normal operation 

Groundwater Svstem Start 
No critical system alarms may be present prior to starting the groundwater 
treatment system and all selector switches must be in the Auto position. 

1) GWS Start 
a) GWS "start" button pressed on System Overview Screen [automatic] 
b) open well field isolation valve (V-407) [automatic] 
c) enable secondary containment sump pump (P-502) [automatic] 
d) enable groundwater booster pump (P-401) [automatic] 
e) start holding tank transfer pump (P-402) to maintain set point pressure on 

holding tank (T-402) at pressure transmitter PT-402. [automatic] 
f) normal operation 

NOTE: the groundwater system may be "on" with no pumps running depending 
on liquid levels in the tanks. Use extreme caution when servicing the 
groundwater system components as these will start automatically. 

System Stop: 

Each system, Groundwater and Vapor Treatment, can be stopped individually or 
both at the same time. 

GWS Stop 
Press the "Groundwater System Stop" button on the "System Overview" screen. 
The GWS system will perform a normal shutdown. All pumps stop and the 
isolation valve closes immediately. 

VTS - Carbon Mode Stop 
Press the "Vapor Treatment System Stop" button while "Carbon" is selected. 
The VTS system will perform a normal shutdown, 

a) All system components stop immediately 
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VTS - FTO Mode Stop 
The VTS system can be stopped from the system main computer or the FTO 
operator interface display. The VTS system will perform a normal shutdown 
including the FTO when a VTS stop is initiated from either location. 

1) VTS "Stop" button pressed on "System Overview Screen" [manual] 
2) deliver "FTO Shutdown" signal from MCP to FTO [automatic] 
3) FTO burner disabled [automatic] 
4) FTO removes "FTO Ready" signal from FTO to MCP [automatic] 
5) both liquid ring pumps (B-101 & B-102) are taken offline [automatic] 
6) FTO performs cool down [automatic] 
7) FTO cool down set points attained [automatic] 
8) FTO removes "Scrubber Running" signal from FTO to MCP [automatic] 
9) Vapor Conditioning system goes offline [automatic] 

i) "B-301 Running" signal removed from MCP to FTO 
ii) "FTO Permissive" signal removed from MCP to FTO 

10) VTS system ready for re-start from "System Overview Screen" [automatic] 

A VTS system "stop" can also be initiated from the FTO operator interface 
located on the FTO control panel. Pressing the "stop" button on the FTO 
operator interface display will take the system to step 4 of the "VTS-FTO Mode 
Stop". 

Table 2 FTO Interlock Signals (MCP & FTO) 

Signal Signal 
Type 

MCP 
Terminal 

Signal 
Direction 

FTO 
Terminal Description 

Signal from MCP to 
FTO. 

Signal closes to 
allow FTO to Run. 

FTO 
Permissive 

hard wire 
(DI901 in 

FTO 
Panel) 

TB1:161A 
TB1:161B 

• 
• 

1 
4080 

If this signal is 
open, the FTO 
performs an 
immediate 
shutdown. 

Ifthe FTO quench 
inlet temperature is 
above 150°F, the 
scrubber will 
continue to run. 
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Signal Signal 
Type 

MCP 
Terminal 

Signal 
Direction 

FTO 
Terminal 

Description 

Scrubber 
Running 

hard wire 
(DO903 in 

FTO 
Panel) 

TB2:24E 
TB2:249 

2634 
2635 

Signal from FTO to 
MCP. 

Closes to verify that 
FTO Scrubber is 
running normal 
(water flowing 
through system). 

Signal will start the 
Carbon Polish 
Blower (B-301). 

If this signal is 
open, the Carbon 
Polish Blower stops 
immediately. 

B-301 Running 

hard wire 
(DI902 in 

FTO 
Panel) 

TB1:166A 
TB1:166B 

• 
• 

2150 
2240 

Signal from MCP to 
FTO. 

Indicates B-301 is 
running and has run 
long enough to cool 
down heater 
elements on H-202. 
(~ 90 seconds) 

When signal is 
open, the FTO main 
fan will shutdown. 

Without this signal 
there is no air path 
the FTO exhaust. 

FTO Fan 
Running 

hard wire 
(DO904 in 

FTO 
Panel) 

TB2:24E 
TB2:26S 

2654 
2655 

Signal from FTO to 
MCP. 

When signal is 
closed, the FTO 
main fan is running 
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Signal Signal 
Type 

MCP 
Terminal 

Signal 
Direction 

FTO 
Terminal Description 

FTO Shutdown 
PLC Tag 

"FTO 
Shutdown" 

n/a 
• 
• n/a 

Signal from MCP to 
FTO. 

When signal closes, 
initiates normal 
shutdown for FTO. 
Signal from FTO to 
MCP. 

FTO Ready 

hard wire 
(DO900 in 

FTO 
Panel) 

TB2:24E 
TB2:268 

< 
< 

2610 
2611 

When signal is 
closed, the FTO is 
ready for process 
air and has shifted 
the process 
isolation valves 
(CV-401 & CV-402) 
to the process 
position. 

This signal allows 
the Liquid Ring 
Pumps (LRP's) to 
start 

FTO Alarm 
hard wire 
(in FTO 
Panel) 

TB2:24E 
TB2:285 < 

Signal from FTO to 
MCP. 

When signal is 
closed, the FTO is 
in alarm condition 

pH Level PLC Tag 
AES02 n/a 

< 
< 

n/a 
pH Level (0-14) 

Conductivity PLC Tag 
AE803 n/a 

< 
< 

n/a 
Conductivity Level 
(0-100 mS) 

Chamber Inlet 
Temperature 

PLC Tag 
TE122 n/a n/a 

Chamber Inlet 
Temperature (F) 

Chamber 
Temperature 

PLC Tag 
TE121A n/a 

< 
< 

n/a 
Chamber 
Temperature (F) 

Pre-Quench 
Temperature 

PLC Tag 
Same as 
Chamber 

Temp 
TE121A 

n/a 
< 

n/a 

Pre-Quench 
Temperature (F) 

Post Quench 
Temperature 

PLC Tag 
TES35 n/a 

< 
n/a 

Post Quench 
Temperature 
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Signal Signal 
Type 

MCP 
Terminal 

Signal 
Direction 

FTO 
Terminal 

Description 

FTO Air Flow PLC Tag 
FIC102.PV 

n/a 
< 

n/a 
FTO Air Flow 
(SCFM) 

Network 
The control system operates over an Ethernet network. The components on the 
network are: 1) DSL line to the Internet, the System Main Computer, the Main 
Control Panel PLC, the FTO PLC, and the FTO Display. All devices on the 
network must be configured correctly for the system to operate properly. 

The remediation site is assigned a static IP address by the telephone company. 
This allows for secure and reliable remote access to the system components 
from a remote computer. 

The following are the assigned network addresses: 

Svstem Main Computer (SMC) 
IP Address: 75.61.210.193 
Subnet mask: 255.255.255.0 
Default Gateway: 75.61.210.198 
Primary DNS: 68.94.156.1 

Main Control Panel PLC 
IP Address: 
Subnet mask: 
Default Gateway: 
Primary DNS: 

75.61.210.55 
255.255.255.0 
75.61.210.198 
68.94.156.1 

FTO Panel PLC 
IP Address: 
Subnet mask: 
Default Gateway: 
Primary DNS: 

75.61.210.70 
255.255.255.0 
75.61.210.198 
68.94.156.1 

FTO Panel Operator Interface 
IP Address: 75.61.210.71 
Subnet mask: 255.255.255.0 
Default Gateway: 75.61.210.198 
Primary DNS: 68.94.156.1 

FTO Panel Operator Chart Recorder 
IP Address: 75.61.210.72 
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Subnet mask: 255.255.255.0 
Default Gateway: 75.61.210.198 
Primary DNS: 68.94.156.1 

FTO Panel Modem Switch 
IP Addressi: 75.61.210.73 
IPAddress2: 75.61.210.74 
Subnet mask: 255.255.255.0 
Default Gateway: 75.61.210.198 
Primary DNS: 68.94.156.1 

FTO Panel VFD 
IP Addressi: 75.61.210.75 
IPAddress2: 75.61.210.74 
Subnet mask: 255.255.255.0 
Default Gateway: 75.61.210.198 
Primary DNS: 68.94.156.1 

The available FTO IP addresses are 75.61.210.70 through 75.61.210.80 

Software 
The remediation system comes complete with a licensed'copy of programming 
software for the system PLC and System Main Computer. All software is pre­
loaded on the computer and the CD version is located in the control room. All 
programming software is a product of Rockwell Automation. 

The PLC software allows for modifications to the existing program. The PLC 
software consists of: 

RSLogix 5000 Mini, ENU 
Serial Number: 1635006927 
Revision 15.02.00 

RSLogix 5000 MLP 
Serial Number: 1601002943 
Revision 15.02.00 

The System Main Computer software allows for modifications to the existing 
display program, data logging feature, and autodialing feature. The SMC 
software consists of: 

RSView32 Messenger Pro (autodialer) 
Serial Number: 1807000304 
Revision: 2.12.00 
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RSView32 Works 150 
Serial Number: 1280011450 
Revision: 7.20.00 

RSLinx Professional 
Serial Number: 1008129820 
Revision: 2.50.00 

Remote Connection Overview 
The system computer can be accessed over the internet by using the freeware 
software "Virtual Network Connection" (downloadable at www.realvnc.com - free 
version) or by Windows Remote Desktop connection. Connecting to the System 
Main Computer either way will allow the user full access to the computer just as if 
they were sitting at the console. 

Logging onto and off of the system has no effect on system operation. All 
programs will continue to run normally unless changed by the logged in person. 

RealVNC 
benefits: allows local user to view what the remote user is doing, i.e. the local 
user (at the SMC) will see all the mouse movements, keyboard strokes, and 
programs that the remote user is using. Several users can be logged on at the 
same time. 

restrictions: does not allow for file transfers from local to remote or remote to 
local computer, i.e. the remote user would not be able to retrieve a data log file or 
document from the SMC and copy it to the remote hard drive. 

Remote Desktop Connection (Windows) 
benefits: allows file sharing between site hard drive and users hard drive, (able to 
transfer files or copy & paste). Locks out other users if selected. 

restrictions: local user cannot see what remote user is doing - the screen will 
remain blank or will have the screen saver running. 

Remote Connection with VNC 
Perform the following steps using a Windows based computer. 

When VNC was installed on your computer, a desktop icon "VNC Viewer" was 
created. Select VNC Viewer 
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'Tiwifflffllttlnllnî  ifijjn 'Tiwifflffllttlnllnî  ifijjn 'Tiwifflffllttlnllnî  

Type in the site computer IP address. 
Select "Options" 

j ^ s ; ' i ^ f j-.vx , 

\ \ //I*"! Server: |xxx"xxx^xxx"xxx ^ 

'A,y ̂  ^ 
V- * m F n n r u n t i n n ' ! A:;.•.; :.;!<:•! iti ''' I ^ Encryption: jAj''V-i>!S: G?; 

About... j Options... 1 OK 

Set VNC Viewer "Options" as noted below. 

Cancel 
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VNC Viewdii^Pptibns 

Colour h Encoding j Inputs | Misc j Load / Save | 

p Auto select 

•• Preferred encoding-

ZFlLE 

He>:?ile 

r Raw 

• Colour level • 

Full (all available colours) 

C Medium (256 colours) 

C Low (64 colours) 

C Very low (8 colours) 

OK Cancel 

VNC Viewer Oplipns m<s. 4' 2SJ 

Colour h Encoding | Inputs l^isc j;Load / Save | 

r? Shared connection (do not disconnect other viewers] 

Full-screen mode 

fv^ Render cursor locally 

P" Allow dynarnic desktop resizing 

f Only Use protocol version 3.3 

Iv* Beep when requested to by the server 

r ? Offer to automatically reconnect 

OK Cancel 
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VNC Viewer dptiohs 

Colour !<Encoding j Inputs Misc | Load/Save j 

Shared connection (do not disconnect other viewers) 

W Full-screen mode 

W Render cursor locally 

W Allow dynamic desktop resizing 

Only use protocol version 3.3 

P" Beep when requested to by the server 

Iv* Offer to automatically reconnect 

OK Cancel 
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Select OK 

Vl, /7i^H Server- jxxx.xxx.xxx.xxx ^ 
\\/y ^ 

^ J ^ ^ Encryption: jAi'A'av'̂  Gî i J j 

AbQut... j Options... j OK j Cancel 

VNC will attempt a virtual connection. The following screen will appear. 
Enter password to log onto to site computer. 

VNC Viewer : ifimthen^^ [No | i ^ 

.«:;» Username: 
i; 5 

c 
OK 

Password: Cancel 

You now have full access to the site computer as if you were sitting at the 
console. 

VNC Logoff 

To end the remote VNC connection, select "Disconnect Client" by right clicking 
on the VNC icon in the tool bar. 

• A d d New Llient 
Disconnect Clients 

Close VNC Server 

i p i v ig^SSi i i i i i 
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Remote Desktop Connection (Windows) 

Perform the following using a Windows based computer. 

Open the Remote Desktop Program. 
Start 
Programs 
Accessories 

Communications 
Remote Desktop 

Enterthe site computer IP address, username, password, & domain: 

Q Remote bî ^ktdp'Cbhhectioii 

General Display Local Resources Programs Experience 

• Logon settings" 
Type the name of the computer, or choose a computer from 
the drop-down list. 

Computer: xxx.xxx.xxx.xxx 

User name: jpemaco 

Password: 

Domain: jPEMACO_PC 

\7 Save my password 

r Connection settings" 
Save current settings, or open saved connection. 

Save As... Open... 

Connect Cancel Help Options << 

MK Environmental Page 21 



Pemaco Svstem Controls Operation 

Configure the Remote Desktop Options as follows: 

^ Remote Desktop: ConnecQicm] 

General Display j Local Resources | Programs] Experience j 

Remote desktop size 

Choose the size of your remote desktop. Drag the slider all the 
way to the right to go fullscreen. 

Less More 

Full Screen 

• Colors 

High Color (16 bit) 

;'\?s:'> 

Note: Settings on the remote computer might override this setting. 

W Display the connection bar when in full screen mode 

Connect ~j Cancel j Help | Options << 
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^ Remote Desktop ConneciiitMii] 

y r ^ -^i 

General] Display Local Resources j Programs ] Experience] 

"• Remote computer sound " " 

- i n l x l 

iitjl I— j Bring to this computer 

Keyboard ~ " — 
Apply Windows key combinations 
(for example ALT-^TAB) 

In full screen mode only 

Local devices" 

Connect automatically to these local devices when logged on 
to the remote comouter: 

r" Disk drives 

Printers 

T~ Serial ports 

|i? Smart cards 

Connect Cancel Help Options << 
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Select "Connect" 
You are now connected to the site computer. 

^ Remote pesktopConnectiidil^^ - l"|x| 

N, 

General) Display] Local Resources | Programs Experience 

P e r f o r m a n c e ~ 

? ti Choose your connection speed to optimize performance. 

I Custom 

Allow the following: 

fi? Desktop background 

V Show contents of window while dragging 

r " Menu and window animation 

P " Themes 

Iv* Bitmap caching 

Connect Cancel Help Options << 
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Remote Desktop Logoff 

Select the "X" button in upper right of the screen 

75.61.210.193 

SYSTEM OVERVIEW 

VAPOR CONDITIONING SYSTEM 

TAG ID DESCRIPTION VALUE UNITS 
/IT-201 VC Inlet Pressure 0.1 "w.c. 
=-201 Cooling Tower Pump OFF on/off 
;T -201 Cooling Tower Fan OFF on/off 
•IT-202 Vapor Condition Discharge Temp. -10 deg F 
'-202 Refrigerated Chiller Pump OFF on/off 
?C-201 Refrigerated Chiller System OFF on/off 
.•c.Tn-i D o f K i n r ^ k i i l l c i K P i i n - i n T l n s A / Q \ A / i t r h 

U S E R L O G 

CURRENT USER 
DEFAULT 

LOG-l 

LOG OUT 

Select OK 

nsate Tank High Level Switch OFF on/off 
nsate Tank High-High Switch OFF on/ofT 

i imp 

n Pol 
n Po 

- E S $ 

" P E S 

hami 
jenci 

Tnis Will disconnect your V/indows session. Your programs will 
continue to run while you are disconnected. You can 
reconnect to this session later by logging on again. 

OK Cancel 

ISO! 

Juench Temperature deg F 
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System Alarm Overview 
The system is designed with specific alarms to ensure the process and 
components are operating within specified limits. There are several types of 
alarms that trigger specific system responses. See the "Alarm List Table" for 
alarms and associated system response. 

When an alarm condition occurs, the red flashing text "ALARM CONDITION" will 
appear on each screen notifying the operator that an alarm condition exists. The 
operator must go to the "System Overview Screen" to view the alarm conditions. 
On the System Overview Screen, the Alarm Banner will display the most current 
alarm condition as well as how many alarms are active. See "Alarm Reset" for 
details on resetting alarm conditions. 

All alarms that occur must be acknowledged and reset before the alarm condition 
is cleared from the system. All alarms should be investigated to determined why 
they occurred. 

Groundwater Svstem Warning Alarm: the GWS has a process non-critical alarm. 
When a GWS Warning alarm occurs, the alarm is time and date stamped on the 
display and sent to the autodialer for notification. Groundwater system operation 
is unaffected by a GWS warning alarm. 

Groundwater Svstem Shutdown Alarm: the GWS has an alarm that will prevent 
the system from running within normal parameters. When a GWS Shutdown 
alarm occurs, all components within the Groundwater system shutdown. The 
alarm is time & date stamped and sent to the autodialer for notification. Other 
vapor system functions are not affected. 

Vapor Treatment Svstem Warning Alarm: The VTS has a process non-critical 
alarm. When the VTS system (Carbon or FTO mode) have a VTS Warning 
alarm, the alarm is time & date stamped and sent to the autodialer for 
notification. VTS operation is unaffected. 

Vapor Treatment Svstem Shutdown Alarm: The VTS has an alarm that will 
prevent the system from running within normal parameters. When a VTS 
Shutdown alarm occurs, the VTS system will perform a normal system shutdown. 
The alarm is time & date stamped and sent to the autodialer for notification. 
Groundwater system functions are not affected. 

Critical Shutdown Alarm: A critical condition on the system has occurred and 
could cause possible equipment damage or flooding. All components (GWS & 
VTS) shutdown immediately. The alarm is time & date stamped and sent to the 
autodialer for notification. 

MK Environmental Page 26 



Pemaco Svstem Controls Operation 

Table 3 Alarm List Table 

Alarms List Device Set 
Point System Response 

Critical Shutdown Alarms 

MCP E-stop ZSH-103 n/a Universal Total System 
Shutdown 

LRP E-stop ZSH-101 n/a Universal 
Total System 
Shutdown 

VC E-stop ZSH-104 n/a Universal Total System 
Shutdown 

FTO E-stop ZSH-102 n/a Universal Total System 
Shutdown 

Building E-stop ZSH-104 n/a Universal 
Total System 
Shutdown 

Power Failure Universal n/a Universal Total System 
Shutdown 

Air Compressor Low Pressure Alarm PS-601 PSI Universal 
Total System 
Shutdown 
(10 second delay) 

Holding Tank (T-402) High High Level LSHH-402 n/a Universal 
Total System 
Shutdown 
(10 second delay) 

Holding Tank VFD Fault (P-402) P-402 n/a Universal 
Total System 
Shutdown 
(1 second delay) 

FTO Critical Shutdown Condition (while 
in FTO Mode) FTO n/a Universal Total System 

Shutdown 

Groundwater System Shutdown Alarms 

Groundwater Booster Pump Fail P-401 n/a GWS 
Shutdown 

Groundwater 
System Offline (1 
second delay) 

Holding Tank Low-Low Level LSLL-402 n/a GWS 
Shutdown 

Groundwater 
System Offline (10 
second delay) 

Groundwater Booster Tank High-High 
Level LSHH-401 n/a GWS 

Shutdown 

Groundwater 
System Offline (10 
second delay) 

Groundwater Booster Tank Low-Low 
Level LSLL-401 n/a GWS 

Shutdown 

Groundwater 
System Offline (10 
second delay) 

Secondary Containment Sump High-
High Level LSHH-501 n/a GWS 

Shutdown 

Groundwater 
System Offline (10 
second delay) 

Groundwater Filters High-High Pressure 
(F-401/402) PT-401 25 PSI GWS 

Shutdown 

Groundwater 
System Offline (10 
second delay) 

Holding Tank Filters High-High Pressure 
(F-403/404) PT-403 40 PSI GWS 

Shutdown 

Groundwater 
System Offline (10 
second delay) 

Liquid Carbon Adsorbers High-High 
Pressure (T-403/404) PT-404 35 PSI GWS 

Shutdown 

Groundwater 
System Offline (10 
second delay) 
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Alarms List Device 
Set 

Point 
System Response 

Groundwater System Warning Alarms 

Secondary Containment Sump Pump 
Failure 

P-502 n/a 
G W S 

Warning 
Display Only 
(1 second delay) 

Groundwater Filters High Pressure 
(F-401/402) 

PT-401 20 PSI 
G W S 

Warning 
Display Only 
(25 second delay) 

Holding Tank Filters High Pressure 
(F-403/404) 

PT-403 35 PSI 
G W S 

Warning 
Display Only 
(25 second delay) 

Liquid Carbon Adsorbers High Pressure 
(T-403/404) 

PT-404 30 PSI GWSWarn ing 
Display Only(25 
second delay) 

Vapor Treatment System Shutdown Alarms 

Liquid Ring Pumps Both Fail B101/102 n/a 
V T S 

Shutdown 

Vapor Treatment 
System Offline (no 
delay) 

Moisture Separator Pump Failure P-501 n/a 
V T S 

Shutdown 

Vapor Treatment 
System Offline (1 
second delay) 

Chiller Pump Failure P-202 n/a 
V T S 

Shutdown 

Vapor Treatment 
System Offline (1 
second delay) 

Moisture Separator Tank High-High 
Level 

LSHH-101 n/a 
V T S 

Shutdown 

Vapor Treatment 
System Offline (10 
second delay) 

Moisture Separator Tank Filters High-
High Pressure (F-501/502) 

PT-501 PSI 
V T S 

Shutdown 

Vapor Treatment 
System Offline (25 
second delay) 

Vapor Conditioning Package Outlet 
High-High Temperature 

TIT-202 150F 
V T S 

Shutdown 

Vapor Treatment 
System Offline 

Immediate 
shutdown in FTO 
Mode 

Cooling Tower Fan Failure CT-201 n/a 
V T S 

Shutdown 

Vapor Treatment 
System Offline (1 
second delay) 

Cooling Tower Pump Failure P-201 n/a 
V T S 

Shutdown 

Vapor Treatment 
System Offline (1 
second delay) 

Condensate Tank High-High Level LSHH-201 n/a 
V T S 

Shutdown 

Vapor Treatment 
System Offline (20 
second delay) 

Cooling Tower Low Level Alarm LSL-2000 n/a 
V T S 

Shutdown 

Vapor Treatment 
System Offline (60 
second delay) 
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Alarms List Device 
Set 

Point 
System Response 

Oxidizer Exhaust High Negative 
Pressure 

PS-101 7" w.c. 
V T S 

Shutdown 

Vapor Treatment 
System Offline 

Immediate 
shutdown in FTO 
Mode 

Vapor Treatment System Warning Alarms 

Liquid Ring Pump #1 Fail B-101 n/a V T S Warning Display Only 

Liquid Ring Pump #2 Fail B-102 n/a V T S Warning Display Only 

Caustic Tank Low Level LSL-901 n/a V T S Warning Display Only 

Moisture Separator Tank Filters High 
Pressure 

PT-501 PSI V T S Warning Display Only 

H-202 Exit High Temperature TIT-202 140 F V T S Warning Display Only 

L R P #1 Low Oil Level B-101 n/a V T S Warning Display Only 

L R P #1 High Oil Level B-101 n/a V T S Warning Display Only 

L R P #1 High Temperature B-101 n/a V T S Warning Display Only 

L R P #2 Low Oil Level B-102 n/a V T S Warning Display Only 

L R P #2 High Oil Level B-102 n/a V T S Warning Display Only 

L R P #2 High Temperature B-102 n/a V T S Warning Display Only 

Condensate Pump Fail P-203 n/a V T S Warning Display Only 
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Alarm Reset 
All system alarms must be cleared, acknowledged, and then reset to clear the 
alarm condition from the system. 

To Reset an alarm, follow the steps below. 

1) Determine which alarm occurred by observing the Alarm Banner line, 
e.g. LSHH-101 Holding Tank High-High Level Alarm 
a. the Alarm banner will display the alarm and how many current alarms 

are present. When no alarms are present, the Alarm Banner will be 

Sunday, May 06. 2007 I1:4<CI2PM 

VAPOR TREATfrtENT SYSTEM 

TAG ID D E S C R I P T I O N V A L U E UNITS 

VT-101 D P E Inlel V a c u u m P r e s s u r e 0 0 ••Hq 
TIT-101 D P E I n l e t V a c u u m T e m p e r a t u r e 73 d e q F 

TIT-102 D P E Vapor Ou l l e l Temc ie ra lu re 72 deq F 
PT-1 [11 D P E Vapo r Exhaus t P r e s s u r e 0 2 - p s i 

dPIT-101 D P E Vapo r Dif ferent ial P r e s s u r e -0.1 "w.c. 

FE-101 D P E n o w ( L R P Exhaust ) Q S C F M 

PT-501 S e p a r a t o t W a t e r D i s c h a r a e P r e s s . 0 3 - H q 

TtT-501 Sepa ra to r Water D i s c h a r q e T e m p . 72 "deq F 

TfT-202 C s r l j c n Vapor Inlet T e m p 73 "deq F 

L S L - 1 0 1 Sepa ra to r T a n k L o w Leve l Swi tch OFF onJoff 
I S H - J O l S e p a r a t o r T a n k H i r jh L e v e l Sw i t ch OFF oa 'o f f 

L S H H - 1 0 1 Sepa ra to r Tank H i q - H i q h Leve l S w . OFF on/ofT 

P-501 Sepa ra to r T a n k Transfer P u m p OFF on;o(T 

L S L - 5 0 1 C o n t a i n m e n l S u m p L o w Leve l C M on/off 

L S H - 5 0 1 C o n t a i n m e n t S u m p H igh Leve l OFF on/off 
L S H H - 5 0 1 C o n t a i n m e n t S u m p H i q h - H i q h Leve l OFF on/off 
e-101 Liciuid R i n q P u m p H'l OFF on/off 
B-102 Liquid Rinq Pump *2 OFF on/off 
V-407 FTO C o m p r e s s e d Air opn/c is 

GROUNDWATER TREATMErJT SYSTEM 

TAG ID D E S C R I P T I O N V A L U E UNITS 

V-4CI7 G W I s o l a l i o n Valve OPE; l-l opn.'cis 
TIT-401 G V ^ B o o s t e r P u m p E x h a u s t T e m p 72 deq F 

FT-401 G W E o o s l e t P u m p E x h a u s t P r e s s . 0 8 PSI 
FOI -401A G W B o o s l B i P u m p Total G a l l o n s 407320 qal 
F Q I - d O l B G W B o o s t e r P u m p F l o w R a t e -0.1 a p m 

L S L L - 4 0 1 G W Boos te r Tank L o w - L o w Leve l ON orVofT 

L S L - 4 0 1 G W B o o s t e r Tank L o w Leve l OK' on/off 
L S H - 4 0 1 G W B o o s l e i Tank H i q h Leve l OFF onJoff 
L S H H - 4 0 1 G W B o o s t e r Tank H i q h - H i q h Leve l OFF onJoff 

P-401 G W Boos te r T a n k T r a n s f e t P u m p OFF on/off 
V-607 We l l f i e ld P u m p C o m i p r e s s e d Air on/off 
FOI -501A Separa to r Ex i tTota l G a l l o n s 2700 qal 

FOI -501B S e p a r a t o i E x i t F l o w R a t e -0 1 q p m 

P T - 4 0 2 H o l d i n q Tank P r e s s u r e 1.6 n w.c. 
P-402 H o i din q T a n k T rans fe r P u m p •'M or/of f 

V F D - 4 0 2 H o l d i n q Tank P u m p V F D Output 0 % L S L L - 4 0 2 H o l d i n q Tank L o w - L o w Leve l •>J on/off 
L S H H - 4 0 2 H o l d i n q T a n k H i q n - H i q h Leve l OFF on/otT 

FOI -402A Sewe [ D ra in Total G a l l o n s 4409BO oal 

T lT-402 C o n d e n s a t e W a l e r D i s r h a r q e T e m p 75 deq F 

P T - 4 0 3 H o l d i n q T a n k P u m p Exhaus t P r e s s 1 4 PSI 
PT -404 W a i e r C a r b o n Inlet P r e s s u r e 1.3 PSI 

SYSTEM OVERVIEW 

VAPOR CONDITIONING SYSTEM 

T A G ID D E S C R I P T I O N V A L U E UNITS 

VIT-201 V C Inlel P i e s s u r e 0 0 "w.c. 

P-201 C o o l i n q Tower P u m p OFF on/off 

CT-201 C o o l i n q Tower F a n OFF on/0 IT 

TIT-201 H-202 HB:iter i n l e t T e m p 73 d e q F 

TIT-202 Vapo r Cond i t i on D i s c h a r q e T e m p 73 d e q F 

P -202 Ref r iaera ted cn t i i e r P u m p OFF oa'off 

R C - 2 0 1 R e t n q e r a l e d Ch i l l e r S y s t e m OFF orJoff 

FS-201 R e f n q . Ch i l le r P u m p F l o w Sw i t ch OFF on/off 

F 5 - 2 0 ! H e a l e r F l o w Swi tch OFF on/off 

LSL -201 C o n d e n s a t e T a n k L o w Leve l Swi tch C'M on/off 

L S H - 2 0 1 C o n t J e n s a l e J a n y H i o h L e v e l Swi tch OFF on/off 

L S H H - 2 0 1 C o n d e n s a l e Tank H i q h - H i q h S w i l c h OFF on/ofT 

P-203 C o n d e n s a t e Tank T rans fe r P u m p OFF on/off 

V -452 P r o c e s s Wa te r Cont ro l Va lve TANK a n W s e w 

B-301 C a r b o n P o l i s h B lowe r OFF on/off 

VFD-301 C a r b o n P o l i s h B lowe r V F D Output 0 % PS-101 F T O Exhaus t P r e s s u r e S w i l c h OFF on/off 

F L A M E L E S S T H E R M A L O X I D I Z E R S V S T E M 

TAG ID D E S C R I P T I O N V A L U E UNITS 

TE-122 F T O C h a m b e r Inlet T e m p e r a t u r e 72 d e q F 

T E - 1 2 1 A F T O C h a m b e r T e m p e r a t u r e 72 oea F 
T E - 8 3 5 Q u e n c h Tempera tu re 70 d e q F 

.(VE-SOS Conduct iv i tv Leve l 0.65 m S 

.^E-e02 o H Leve l B.36 P H 

F I C 1 0 2 P V F T O Air F l o w 53 S C F M 

FTO Pe rm iss i ve - FTO Mam F a n Ena f i l e M C P FTO 

FTO Scrubber R u n n i n g M C P FTO 

B-301 Runn inq M C P FTO 

FTO Mam Fan R u n n i n g M C P F T O 

FTO Ready fOJ P r o c e s s Air f rom L R P ' s M C P F T O 

FTO Shutdown (to FTO) M C P FTO 
FTO A la rm Cond i t i on M C P F T O 

A U X I L I A R Y S Y S T E M S . , 

TAG ID D E S C R I P T I O N V A L U E UNITS 

K-601 Air C o m p r e s s o r Sta tus on/off 

PS-601 C o m p r e s s e d Air L o w P r e s s u r e C'N on/off 

P-901 C a u s t i c P u m p E n a b l e OFF on/off 

PS-901 C a u s t i c Tank L o w Leve l u jM on/off 

• -•-•-•. 
E R H Svstem E n a P l e M C P E R H 

E R H System R u n n i n g M C P E R H 

Alarm Bannerfl1:43:'tC PM Alariiiia Raaet 

USER LOG IN 

CURRENT USER 

ALARM 

ACKNOWLEDGE 

MENU 

VAPOR 
TREATMENT 
SCREEN 

DATA 
SCREEN 

ALARM HISTORY 

SYSTEM CONTROL 

blank and there will be zero alarms. 
2) Clear the alarm condition 

e.g. if tank hits high-high level probe, pump the tank down manually until 
high-high level probe is cleared 

3) Press the "ACTIVE ALARMS" button. This will change the display to the 
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"ACTIVE ALARMS" summary screen. 

TuesHay. ;^nl 03. 2007 8:30:46 ftJt ACTIVE ALARM SUMMARY 

ALARM DATE ALARM TIME ACK DATE ACK. TIME DESCRIPTION 

iV3f20Q7 • . P r - i a i HoliilifirTanC Filter fiSiK+ligh Pressure: , , . . ; , ; , i i i S j i i f i i i i , ] 
i;j/2007 D:10:29 AM 4/3/2007 8:10:48 AM Alarms Reset 

Ack Current J Ack All | 

5) Press the "Ack AH" button to acknowledge the alarms. 
- the Alarm Banner clears and displays zero alarms 

6) Go back to the "System Overview Screen" 
7) Press the "Reset Button" on the "System Overview Screen 

- the red flashing "ALARM CONDITION" text will disappear 

Data logging 
The system is configured to data log all process analog signals at 1 minute 
inten/als. Data logging starts as soon as the SCADA program is started. Data 
logging can be stopped by a Level2 user and pressing the "DATALOG OFF" on 
the "DATA SCREEN". The Level2 user can re-start the data logging by pressing 
the "DATALOG ON" button on the "DATA SCREEN". 

A new data log file is created once per month at the beginning of each month. 

The Alarm History is automatically logged to an alarm log file. 
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Data is logged in the dBase IV format for integration into 3rd party software (MS 
Access, MS-Excel...etc) 

Data log & Alarm Log File Retrieval 
Logged information can be remotely accessed by making a remote desktop 
connection ("enable disk drives" when setting up connection). 

Process data is stored in at the following location and can be imported to a 3 
part software. 

rd 

75.ei.210.193 

r'hiiiiiiiiiiiiiii iiiiinmr 
File Edit View Favorites Tools Help 

Back L •' Search I f - Folders 

J C:\Pemaco\Programs\Display\pemaco_display_program\DLGLOG\Pemacol 

a I Q cactie 

£3 comprf 

a Q DLGLOG 

•CJ Pemaco 1 

Q vn201 

Q DT5 

Folders X j Name *- Size Type . ; Date Modified. 

0 9 My Computer /\ : 1 y 2007 03 29 OOOO (Tagname).DBF 4KB DBF File 3/29/2007 7:56 AM 

El ^ Local Disk (C;) § 2007 03 29 OOOO (Wide).DBF 2KB DBF File 3/29/2007 7:56 AM 

4068943982aa954a27 . 1 3 2007 03 31 OOOO (Tagname).DBF 4KB DBF File 3/31/2007 10:50 PM 

S (C3 dell ;l §2007 03 31 OOOO (Wide).DBF 3 KB DBF File 3/31/2007 10:56 PM 

'•ii 'C j Documents and Settings : j ig|2007 03 31 0001 (Tagname).DBF 5 KB DBF File 3/31/2007 11:23 PM 

S Q drivers 11 S | 2007 03 31 0001 (Wide),DBF 8KB DBF File 3/31/2007 11:47 PM 

Q drvrtmp : 1 § 2007 04 01 OOOO (Tagname),DBF 5 KB DBF File 4/1/2007 10:57 AM 

i ' L J 1386 , jS| 2007 04 01 OOOO (Wide).DBF 2KB DBF File 4/1/2007 10:58 AM 

My Music 1 ] [§12007 04 01 0001 (Tagname).DBF 5 KB DBF File 4/1/2007 12:23 PM 

S u 3 Pemaco ;| §2007 04 01 0001 (Wide).DBF 47 KB DBF File 4/1/2007 1:42 PM 

Images : 1 § 2007 04 01 0002 (Tagname).DBF 5 KB DBF File 4/1/2007 3:21 PM 

Network Settings ;l §2007 04 01 0002 (Wide).DBF 187 KB DBF File 4/1/2007 10:01'PM 

E Q O&M Manual 1 §2007 04 01 0003 (Tagname).DBF 5 KB DBF File 4/1/2007 10:08 PM 

S Q Programs \ j § 2007 04 01 0003 (Wide).DBF 67 KB DBF File 4/2/2007 12:00 AM 

EJ iri j Display 1 j §2007 04 02 OOOO (Tagname).DBF 5 KB DBF File 4/2/2007 12:00 AM 

• 3 OBDC Data Source 1 §2007 04 02 OOOO (Wide).DBF 736 KB DBF File 4/3/2007 12:00 AM 

3 Q pemaco_display_program : 1 § 2007 04 03 OOOO (Tagname).DBF 5 KB DBF File 4/3/2007 12:00 AM 

Q ACTLOG 11 .§2007 04 03 OOOO (Wide).DBF 345 KB DBF File 4/3/2007 9:56 AM 

O ALMLOG ; §Pemacol.DLG 2KB DIG File 4/3/2007 12:00 AM 

Q A L S ll §Pemacol.DNS 1 KB DNS File 4/3/2007 9:56 AM 
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Pemaco Svstem Controls Operation 

Alarm Log Information can be found at the following location: 

File Edit View Favorites Tools Help 

I Back - 5 Search Folders i:.;^ X ^ 
A d d i l i L ; ; j C:\Pemaco\Programs\Display\pemaco_display_program\ALMLOG 

Folders 

f-l ijJ My Computer 

a (iis Local Di5k(C;) 

•C j 4068943932aa954a27 

tt i c j dell 

'±i i c j Documents and Settings 

(E Q drivers 

ijjj drvrtmp 

e i£3 1386 

f5) My Music 

E Pemaco 

li~'l Images 

If"*! Network Settings 

3 I c j O&M Manual 

3 O Programs 

Ej & Display 

O OBDC Data Source 

El Q pemaco_display_program 

& ACTLOG 

•ALWL-OG • 

^ I Name 

yj20070207AL.DBF 

Size i Type; 

7,617 KB DBF RIe 
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Pemaco Svstem Controls Operation 

Trending 
The system keeps a trends all the analog channels ofthe system. The trending 
data is taken directly from data log data files. The user can look at the most 
recent data or go back to retrieve the oldest data. 

Trending can be observed by navigating to the "DATA SCREEN" . 

Since the trend data is taken directly from the data log data files, the oldest data 
available will be the oldest data log file available. This should be kept in mind 
when removing the data log files. 

MK Environmental Page 34 



Pemaco Svstem Controls Operation 

Autodialer 
The SCADA system has a built-in autodialer that will phone or email selected 
personnel. The autodialer will dial out when any alarm occurs. Each recipient 
can be enabled or disabled to receive alarm messages. 

When an alarm occurs and a person is selected as a phone recipient, an 
automated voice will inform that person of the specific alarms that are active. 

When an alarm occurs and a person is selected as an email recipient, an email 
will be generated and sent to that person indicating the specific alarm. 

Microsoft Outlook Express must be running for email portion ofthe autodialer to 
function. The autodialer has a web-based email address that processes the 
automatic email requests. 

Email Address: 
Username: 
Password: 

pemacoepa(S)qmail.com 

The autodialer is enabled whenever the SCADA program runs. A Level2 
operator can enable/disable the autodialer by selecting the "AUTODIALER 
ON/OFF" buttons on the DATA SCREEN. 

A Level2 operator can edit, add, or delete autodialer recipients by pressing the 
"Autodialer Destination" butt on the Data Screen 

ilteriPrE 

3tslurs 

h f S ^ i ' h : L _ J j i i - ' . - i ^ l . .L 

.AEES 
Jes3e_H 
Rudv Millan 

?Souhd-caret sijeakeis-: '••'• '••'• '••'• '••'• 

Destinations \ Alarm Severities J Alarm Messages | Schedule f |Holida>i Setup 

Select destination: 

'~~~'~~~~™ Name: 
OK 

j Sound card speakers 

Destination type: 

CanceĴ  | 

Sound card speakers 

Sound card speakers 

Voice: 

"13 
Help 

Mary 3 

Add. Delete 

DATA LOG 
OFF ni • 

11* 

I 
1 !•!; i 
j-5-r (^' 'r; • . 
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Pemaco Svstem Controls Operation 

System Overview Screen 
The System Oven/iew Screen allows the operator or user to view the status of all 
system devices and signals. The System Overview Screen is the only screen 
where the system can be started, stopped, and reset. This screen also allows for 
navigation to other screens. 

The System Overview Screen is the default screen when the SCADA system 
program starts 

'&uiKJo:-u-

Sunday, May 06. 2007 11:44:02 PM 

VAPOR TREATMENT SYSTEM 
T A G ID D E S C R I P T I O N V A L U E UNITS 

VT-101 D P E Inlel V a c u u m P r e s s u r e 0 0 "Hq 

TIT-101 D P E I n l e t V a c u u m Tempera tu re 73 d e q F 

TIT-102 D P E V j p o r Outlet T e m p e r a t u r e 72 deq F 
PT-101 D P E V a p o i Exhaus t P r e s s u i e 0.2 "PS I 
OPIT- IOl D P E vapo f Di f ferenl ia l P r e s s u r e -0 1 'w .c . 
FE-101 D P E F low ( L R P Exhaust ) 0 S C F M 

PT-501 Separa to r Water Dischai-cie P r e s s 0 3 " H q 

TIT-501 S e p a o t o r Water D i s c h a r q e T e m p . 72 "d e q F 
TIT-202 C a i b o n Vapor Inlet T e m p 73 "d e q F 

L S L - 1 0 1 Separa to r Tank L o w Leve l Sw i l ch OFF on/off 

L S H - 1 0 1 Separator Tank H iqh Leve l Sw i l ch OFF on/off 

L S H H - 1 0 1 Separator T a n k H iq -Hn jh Leve l S w OFF on/off 
P-501 Separator T a n k Trans fer P u m p OFF onJoff 

LSL -501 C o n t a i n m e n t S u m p L o w Leve l • -1; on/off 
LSH-5D1 C o n l a m m e n t S u m p H i g h Leve l OFF on/off 

L S H H - 5 0 1 C o n l a i n m e n t S u m p H i q h - H i q h Leve l OFF on/otT 

B-101 L iqu id R i n q P u m p #1 OFF on/otT 
B-102 L iqu id R i n q P u m p if 2 OFF on/ofT 
V-407 F T O C o m p r e s s e d Air opn/c is 

GROUNDWATER TREATMENT SYSTEM 
TAG ID D E S C R I P T I O N V A L U E UNITS 

V-4Q7 G W Isolat ion Valve >: r t:i-.' opn/cIs 
TIT-4ni G W Boos te r P u m p E x r i a u s t T e m p 72 deq F 

PT-401 G W Boos te r P u m p E x h a u s t P r e s s . 0 8 PSI 

FQI-401.a. G W B o o s l e t P u m p Total G a l l o n s 407220 qal 

FQI -401B G W Booster P u m p F i o w R a t e -0.1 q p m 

L 3 L L - 4 0 1 G W Booster T a n k L o w - L o w Leve l on/off 

LSL -401 G W Boos te r T a n k L o w Leve l on/ofi 
L S H - I O l G W Booster Tank H i q h Leve l OFF on/off 
L S H H - 4 0 1 O w Booster Tank H i q h - H i q h Leve l OFF on/off 
P-401 O W Booster Tank Trans fer P u m p OFF on/off 

V-607 Wei i r le id P u m p C o m p r e s s e d Air on/off 

FQ1-50 l.A Sepa ia to r Exit Total G a l l o n s 2700 qal 

FOI -501B Sepa ia to r Exit F l o w R a t e -0.1 q p m 

P T - 4 0 2 Ho ld inq T a n k P r e s s u r e 1 6 ftwc. 
P-4n2 Ho ld ina Tank Trans fer P u m p •'-Ti on/off 

V F D - 4 0 2 Ho ld inq T a n k P u m p V F D Output 0 % L S L L - 4 0 2 Ho ld inq T a n k L o w - L o w Leve l ;N on/off 

L 3 H H - 4 0 2 Ho ld inq T a n k H i q h - H i q h Leve l OFF on/ofT 

FQI-402A S e w e r Dra in Total G a l l o n s 4409BO qal 

TIT-402 C o n d e n s a l e Wa le t D i s c h a r q e T e m p 72 deq F 

P T - 4 0 3 Ho ld ing T a n k P u m p E x h a u s t P r e s s . 1 4 PSI 
PT-404 Water C a r b o n Inlet P r e s s u r e 1.3 PSI 

SYSTEM OVERVIEW 

VAPOR CONDITIONING SYSTEM 
T A G ID D E S C R I P T I O H V A L U E UNITS 

VIT-201 V C Inlet P r e s s u r e 0 0 "w c. 

P-201 Coo l i nq Tower P u m p OFF on/off 

CT-201 Coo l ino Tower F a n OFF on/of l 

TIT-201 H-202 Hea le r Inlel T e m p . 73 d e q F 

TIT-202 Vapor Cond i t i on D i s c h a r q e T e m p 73 d e q F 

P-202 Refr ioerated Ch i i ie r P u m p OFF onion 

R C - 2 0 1 Refr iaerated Ch i l l e r S v s t e m OFF on/ofT 

FS-201 Re lnq . Ch i l le r P u m p F l o w Swi tch OFF on/ofI 

F S - 2 0 2 Heater F l o w Swi tch OFF on/ofT 

LSL-201 C o n d e n s a t e Tank L o w Leve l Swi tch Ou on/ofT 

L S H - 2 0 1 C o n d e n s a t e Tank H i q h Leve l S w i l c h OFF on/ofT 

L S H H - 2 0 1 C o n d e n s a t e Tank Hiqh-Hic jh Swi tch OFF on/ofI 

P-203 C o n d e n s a t e Tank T rans fe r P u m p OFF on/off 

V -452 P r o c e s s Wa te r Con t ro l Va lve TANK l a n W s e w 

B-301 Carbon P o l i s h B lowe r OFF on/off 

VFD-301 Carbon P o l i s h B lowe r V F D O u l p u l 0 % 
PS-101 FTO Exhaus t P r e s s u r e S w i l c h OFF on/ofT 

FLAMELESS THERMAL OXIDIZER SYSTEM 
TAG ID D E S C R I P T I O N V A L U E UNITS 

T E - 1 2 2 FTO C h a m b e r inlet T e m p e r a t u r e 72 d e q F 

TE-121. '^ FTO C h a m b e r T e m p e r a t u r e 72 a e q F 

T E - 8 3 5 Quench T e m p e r a t u r e I 70 d e q F 

A E - 8 0 3 Conduci iv i r / Leve l 0 65 m S 

.AE-e02 pH Level 8 86 p H 

F IC102 PV FTO .Air F low 53 S C F M 

FTO P e r m i s s i v e - F T O Main F a n E n a b l e M C P FTO 
FTO Scrubber Runn ing M C P FTO 

B-301 Runn inq M C P FTO 
FTO Main Fan Runn ing M C P FTO 
FTO R e a d y for P r o c e s s .Air f rom L R P ' s M C P F T O 

FTO Shu tdown (to FTO) M C P F T O 
FTO A l a r m Cond i l i on M C P F T O 

A U X I L I A R Y S Y S T E M S 

T A G ID D E S C R I P T I O N V A L U E UNITS 

K-501 Air C o m p r e s s o r Sta tus ON on/Off 

PS-601 C o m p r e s s e d Air L o w P r e s s u r e Or-i onion 

P-901 Caust ic P u m p E n a b l e OFF on/off 

PS-901 Caust ic T a n k L o w Leve l Or-i on/off 

E R H Sys tem Enab le M C P E R H 
E R H Sys tem Runn ing M C P E R H 

Alarm Bannerl 11:43:48 PM AJarma Riiaet Mm: 

CURRENT USER 

ALARM 

ACKNOWLEDGE 

MENU 

SYSTEM CONTROL 
ft!- ITK i.f ri,<i 
;VABOR TREATMENT,' 

CARBONM FTP 
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Pemaco System Controls Operation 

Groundwater Treatment System Screen 
The Groundwater Treatment System Screen allows the user to view a graphic 
representation of the groundwater system. A Level2 operator can access the 
groundwater system Configuration pop up screen from this screen. 

r.tonoay, April 02, 2007 J 08-61 PM GROUNDWATER TREATMENT SYSTEM SCREEN 
H-401 

Irom exp wells fiom exp. wells from exp wells 
south Irench wesl trench east trench 

DAB-1 10 DAB-7 DAG-8, DA-DB-1 to DA'DB-8 la DA'DB-12 
7 wells DAJDQ-7 •&MVV-2'1-140 

15 wells 15 wells 

TAO ,. DSSOiil SP VALUE 
•:•••>• VmrWi)Oj>Mz'-

'RT-401,. (JStlCfBSSUll!, 
•':r,s«,P6«ii;,t.','v; 

•>,uiifiif i; 
mT0\ 

PT-tbi' .'riiari piMswie-... 
..., ••smPiSC ' 

" f l i n t ; 
••-ECftel', 

ilfltefT-MaiM' iniM 

HoMsijitw*' ,.„• 

. '•. .•pbtBi; a. 

SET POINTS & 
CONTROL 
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Pemaco Svstem Controls Operation 

Groundwater Configuration Screen & Set Points 
The Groundwater Configuration Screen allows a 
Level2 operator to operate system components in 
Hand mode (manually) and to change set point 
values. This screen can be selected from the 
Groundwater Treatment System Screen. When 
selected the screen will pop up over the 
Groundwater Treatment System Screen. 

T A G D E S C R S P V A L U E 

PT-401 
Filter F-401/402 
High Pressure 
Set Point 

25.0 PSI 

20.01 PSI 

PT-403 
Filter F-403/404 
High Pressure 
Set Point 

I 40.01 PSI 
35.0 PSI 

PT-404 
Filter T-403/404 
High Pressure 
Set Point (PSI) 

I 35.0 j PSI 

\ 30.0' PSI 

PT-402 
Holding Tank 
Control Set 
Point n3' 

M A N U A L 
OUTPUT»/t 

2.0 S P ( P S I ) 

3.6 PV(PS I ) 

feMi-: :.>'i™D ;;j|B8iB 
•itf.!X.-!:..,̂ '̂.,..':. ••' . i j i i i lAlisi i 

a Vi607 WELLFIEL 

C L O S E 
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Pemaco Svstem Controls Operation 

Vapor Treatment System Screen 
The Vapor Treatment System Screen allows user to view a graphic 
representation of the Vapor Treatment System. A Level2 operator can access 
the Vapor Treatment System Configuration pop-up screen. 

Sunday, l̂ ay 06,2007 11:49.23PM VAPOR TREATMENT SYSTEM SCREEN 

^ 

' P T 0 4 31 f l . ; I Qg 
DFE-B DPE-C DPE-D 

Y — .1 To Groundwater 
I GoToOO I Booster Tank 

^T.401 

Dilution Air —I-f— 

T-101 
Moisture 
Separator 

tank 

P-501 
Separator Tank 
Transfer Pump 

0.3 
PSI 

B-101 
Liquid Ring 

Pump 

B 102 
Uquld Ring 

Pump #2 

fCK F-103~>t>] 
Flltei 

F-104 >W 

0.2 g 
PSI scfm 

To Vapof CondBomng OoTo(1) 

wC F-501 I d 
Filter 

tx C F - 5 0 2 ~ ) K 
Filter 

fniwF.5Cnffl02 
PT.501 Hgh Pressure 

SMPomt 

SET POINTS 8. 
CONTROL 

Secondary 
Containment 

P-502 
Secondary 

Conlainmenl 
Sump Pump 

M 

-OGPM 
2700 gallons 

SYSTEM OVERVIEW 
S C R E E N 
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Pemaco Svstem Controls Operation 

TAG 

Vapor Treatment Configuration Screen & Set Points 

The Vapor Treatment Configuration 
Screen allows a Level2 operator access 
to operate system components in HAND 
mode. They can also adjust system set 
points from this screen. This screen is 
accessible only from the Vapor 
Treatment System Display Screen. 

DESCR SP VALUE 

Filter F-501/502 ^ J 
PT-501 High Pressure " 

Set Points H j 

0.0 

22.2! 

PSI 

PSI 

3ilgSP|P?502ipJlSI 

§*cAusTic PUMR; 
1 <̂UN CONTROL-

H A N q m AUTq; FAN ISHI RUN |» 

iDi 
CLOSE 
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Pemaco Svstem Controls Operation 

Vapor Conditioning Screen 
The Vapor Condition Screen allows the user to view a graphical representation of 
the vapor conditioning system. A Level2 operator can navigate to the Vapor 
Conditioning Configuration screen to operate the VC system in HAND mode and 
to adjust set points. 
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Pemaco Svstem Controls Operation 

TAG 

Vapor Conditioning Configuration Pop-Up Screen 
The Vapor Conditioning Configuration Screen 
allows a Level2 operator to operate system 
components in Hand mode (manually) and to 
change set point values. This screen can be 
selected from the Vapor Conditioning System 
Screen. When selected the screen will pop 
up over the Vapor Conditioning System 
Screen. 

VC Caprjguratlon -r D|;plÂ ^ 
OESCR S P VALUE 

riT-202 
V*(0Cif CCOCitlcri 1̂  ,̂  
H.gn Tcjnperefiurc 
^JarrTi H 

150 

1401 F 

vir.jcn 
V«*)Cx Cofitl. 

CcTtfoi Set 
Pont C ' V . c J 

-w.c 

NtAflUAL 
CiUTPUT% 

r 3 5 SP-X'Sv.c) 

0.0 PVCVv.*;} 

CLOSE 
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Pemaco Svstem Controls Operation 

FTO Screen 
The FTO screen gives a visual representation of the current status of the FTO 
system. The FTO screen is a view only screen with now operational control. 
FTO system interlocks can be viewed on the FTO screen. 

Sunday, tî av 06, 2007 11.45:01PM FTO P&ID SCREEN 

"ST 

CROUrCWATER 
SCREEN 

QUENCH CHAMBER 

INTERLOCK STATUS 

To Vapor Conditioning 

FTO Permissive - FTO Mam Fan Enable MCP FTO 
FTO Scrutjber Running MCP FTO 
B-301 Runninq MCP FTO 
FTO Main Fan Running MCP FTO 
FTO Ready for Process All from LRP's MCP FTO 
FTO Shutdown (to FTO) MCP FTO 
FTO Alarm Condition MCP FTO 

LRP 
Exhaust 

XVfOI 

5J 
SCFM 

:^:sii.rj:'>it...|r'^.i-^>:r 

SYSTEM OVERVIEW 
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APPENDIX C 

MASTER EQUIPMENT LIST 



ERM P&ID# 
TN&A 
P&ID# Item Description Contact Info Vendor Vendor Invoice No 

P-202 P-208 Refrigeraled Chiller Pump 262-784-3340 Anderson Pump & Process 5038091 

P-203 P-206 VC Package Condensate Pump 815-479-8900 Quackenbush 319275 

B-301 P-103 
Roots PD Blower w/ sound 
enclosure 

Ed Tung 630-848-0585, 
847 778-3232 MK Environmental 

P-401 P-203 
Groundwater Booster Tank 
Transfer Pump 262-784-3340 Anderson Pump & Process 5038091 

P-402 P-202 Holding Tank Transfer Pump 262-784-3340 Anderson Pump & Process 5038091 

P-501 P-201 Moisture Separator Pump 815-479-8900 Quackenbush 319275 

P-502 P-204 
Secondary Containment Sump 
Transfer Pump (630)810-9933 Grainger 9268097186 

K-601 P-301 Rotary Screw Compressor 504.394.6024 Trico Compressed A i r systems 3583 

P-901 P-205 Caustic Soda Metering Pump (414) 365-6400 Anguil 

Pressure, Temperature. Volume, 

and Flow Inslrumentation 

VI-101 VI-101 vacuum indicator 800-953-7626 Lesman Instruments 1/708400 

VI-102 VI-101 vacuum indicator 800-953-7626 Lesman Instruments 1/708400 

VI-103 VI-101 vacuum indicator 800-953-7626 Lesman Instruments 1/708400 

VI-104 VI-101 vacuum indicator 800-953-7626 Lesman Instruments 1/708400 

VI-105 VI-101 vacuum indicator 800-953-7626 Lesman Instruments 1/708400 

VI-106 VI-101 vacuum indicator 800-953-7626 Lesman Instruments 1/708400 

VI-107 VI-101 vacuum indicator 800-953-7626 Lesman Instruments 1/708400 

VI-108 VI-101 vacuum indicator 800-953-7626 Lesman Instruments 1/708400 

VI-109 VI-101 vacuum indicator 800-953-7626 Lesman Instruments 1/708400 

VI-110 VI-101 vacuum indicator 800-953-7626 Lesman Instruments 1/708400 

VI-111 VI-101 vacuum indicator 800-953-7626 Lesman Instruments 1/708400 

VI-201 VI-101 vacuum indicator 800-953-7626 Lesman Instruments 1/708400 

VI-301 VI-101 vacuum indicator 800-953-7626 Lesman Instruments 1/708400 

VI-302 VI-101 vacuum indicator 800-953-7626 Lesman Instruments 1/708400 

VI-303 VI-101 vacuum indicator 800-953-7626 Lesman Instruments 1/708400 

VI-304 VI-101 vacuum indicator 800-953-7626 Lesman Instruments 1/708400 

VI-305 VI-101 vacuum indicator 800-953-7626 Lesman Instruments 1/708400 

VI-306 VI-101 vacuum indicator 800-953-7626 Lesman Instruments 1/708400 

VT-101 VT-101 vacuum transmitter . (562)692-5911 McMaster-Carr 59614200 

VT-201 VT-101 vacuum transmitter (562)692-5911 McMaster-Carr 59614200 

FI-101 FI-101 flow indicator 800-252-7087 Swagelok LA 349531 

FI-102 FI-101 flow indicator 800-252-7087 Swagelok LA 349531 

FI-103 FI-101 flow indicator 800-252-7087 Swagelok LA 349531 

FI-104 FI-101 flow indicator 800-252-7087 Swagelok LA 349531 

FI-105 FI-101 fiow indicator 800-252-7087 Swagelok LA 349531 

FI-106 FI-101 flow indicator 800-252-7087 Swagelok LA 349531 

FI-107 FI-101 flow indicator 800-252-7087 Swagelok LA 349531 

FI-108 FI-101 flow indicator 800-252-7087 Swagelok LA 349531 

FE-101 FE-101 flow element 219/879-8000 Dwyer 

02443833 
02445381 
02448393 

TI-101 TI-101 temperature indicator 800-953-7626 Lesman Instruments 1/702690 

TI-102 TI-IOI temperature indicator 800-953-7626 Lesman Instruments 1/702690 

TI-103 TI-101 temperature indicator 800-953-7626 Lesman Instruments 1/702690 

TI-104 TI-101 temperature indicator 800-953-7626 Lesman Instruments 1/702690 

TI-105 TI-101 temperature indicator 800-953-7626 Lesman Instruments 1/702690 



ERM P&ID# 
TN&A 
P&ID# Item Description Contact Info Vendor Vendor Invoice No 

T1-10S TI-101 temperature indicator 800-953-7626 Lesman Instruments 1/702690 

TI-107 TI-101 temperature indicator 800-953-7626 Lesman Instruments 1/702690 

TI-108 TI-101 temperature indicator 800-953-7626 Lesman Instruments 1/702690 

TI-101 TI-101 temperature indicator 800-953-7626 Lesman Instruments 1/702690 

TI-101 TI-101 temperature indicator 800-953-7626 Lesman Instruments 1/702690 

TI-101 TI-101 temperature indicator 800-953-7628 Lesman Instruments 1/702690 

TI-201 TI-101 temperature indicator 800-953-7626 Lesman Instruments 1/702690 

TI-20J TI-101 temperature indicator 800-953-7626 Lesman Instruments 1/702690 

TI-203 TI-101 temperature indicator 800-953-7626 Lesman Instruments 1/702690 

TI-204 TI-101 temperature indicator 800-953-7626 Lesman Instruments 1/702690 

TI-205 TI-101 temperature indicator 800-953-7626 Lesman Instruments 1/702690 

Tl-206 TI-101 temperature Indicator 800-953-7626 Lesman Instruments 1/702690 

Tl-207 TI-101 temperature indicator 800-953-7626 Lesman Instruments 1/702690 
TE-201 NA temperature element 715-834-5201 Aspect Engineering J1011 

TIT-101 TIT-101 temperature indicator transmitter 800-953-7626 Lesman Instruments 1/709670 

TIT-102 TIT-102 temperature indicator transmitter 800-953-7626 Lesman Instruments 1/709670 

TIT-201 TIT-101 temperature indicator transmitter 800-953-7626 Lesman Instruments 1/709670 

TlT-301 TlT-103 temperature indicator transmitter 800-953-7626 Lesman Instruments 1/709670 

TIT-4Q1 TIT-201 temperature indicator transmitter 800-953-7626 Lesman Instruments 1/709670 

[TIT-402 TIT-203 temperature indicator transmitter 800-953-7626 Lesman Instruments 1/709670 

TlT-501 TIT-202 temperature indicator transmitter 800-953-7626 Lesman Instruments 1/709670 

LI-101 LI-101 level indicator (765) 643-3941 Tetrasolv 15927 

Ll-401 LI-201 level indicator 630-920-1104 MK Environmental 

Ll-402 LI-102 level indicator 630-920-1104 MK Environmental 

Ll-901 LI-103 level indicator 630-920-1104 MK Environmental 

Pl-101 Pl-101 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

PI-102 Pl-101 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

PI-103 Pl-101 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

Pl-201 Pl-101 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

Pl-202 Pl-101 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

Pl-203 Pl-101 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

Pl-401 Pl-201 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

PI-402 Pl-201 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

PI-403 Pl-201 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

PI-404 Pl-201 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

PI-405 Pl-201 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

Pl-406 Pl-202 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

PM07 Pl-201 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

PI-408 Pl-201 pressure indicator 800-953-7626 Lesman instruments 1/709670 

PI-409 Pl-202 pressure indicator 800-953-7626 Lesman Instruments 1/709670 
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PI-410 Pl-202 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

Pl-411 Pl-202 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

Pl-412 Pl-202 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

PI-413 Pl-202 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

PI-414 Pl-101 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

Pl-415 Pl-202 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

PI-501 Pl-201 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

PI-502 Pl-201 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

PI-503 Pl-202 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

PI-504 Pl-202 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

PI-501 PI-102 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

Pl-602 PI-103 pressure indicator 800-953-7626 Lesman Instruments 1/709670 

PS-601 PS-101 pressure switch (562)692-5911 McMaster-Carr 61692192 

PT-101 PT-101 pressure transmitter 219/879-8000 Dwyer 

02443833 
02445381 
02448393 

PT-401 PT-201 pressure transmitter (562)692-5911 McMaster-Carr 59541342 

PT-402 PT-102 pressure transmitter 219/879-8000 Dwryer 

02443833 
02445381 
02448393 

PT-403 PT-203 pressure transmitter (562)692-5911 McMaster-Carr 59541342 

PT^04 PT-204 pressure transmitter (562)692-5911 McMaster-Carr 59541342 

PT-501 PT-202 pressure transmitter (562)692-5911 McMaster-Carr 59541342 

dPlT-101 dPIT-101 
differential pressure indicating 
transmitter 219/879-8000 Dwyer 

02443833 
02445381 
02448393 

FS-201 FS-101 flow switch 888-361-8649 Grainger 9285913597 

FS-202 FS-101 flow switch 219/879-8000 Dwryer 

02443833 
02445381 
02448393 

FQI-401 FQl-201 flow totalizer 800-848-1141 Ryan Herco 5984163, 5984165 

FQl-402 FQl-203 flow totalizer (562) 692-5911 McMaster-Carr 61692192 

FQl-501 FQI-202 flow totalizer 800-848-1141 Ryan Herco 5984163, 5984165 

Valves 
V-101 NA diaphragm valve John Heiser 714-893-6366 ICS 
v-102 NA diaphragm valve John Heiser 714-893-6365 ICS 
v-103 NA diaphragm valve John Heiser 714-893-6366 ICS 
v-104 NA diaphragm valve John Heiser 714-893-6366 ICS 
v-105 NA diaphragm valve John Heiser 714-893-6366 ICS 
v-106 NA diaphragm valve John Heiser 714-893-6366 ICS 
v-107 NA diaphragm valve John Heiser 714-893-6366 ICS 
v-108 NA diaphragm valve John Heiser 714-893-6366 ICS 

v-109 NA butterfly valve 630-859-3111 RJ Keck 06/09405 

V-110 NA ball valve 630-859-3111 RJ Keck 06/09405 

V-111 NA •all valve 630-859-3111 RJ Keck 06/09405 

V-112 NA butterfly valve 630-859-3111 RJ Keck 06/09405 

V-113 NA butterfly valve 630-859-3111 RJ Keck 06/09405 

V-114 NA butterfly valve 630-859-3111 RJ Keck 06/09405 

V-115 NA butterfly valve 630-859-3111 RJ Keck 06/09405 

V-116 NA butterfly valve 630-859-3111 RJ Keck 06/09405 

V-117 NA DUtterfly valve 630-859-3111 RJ Keck 06/09405 

V-118 NA Dutterfly valve 630-859-3111 RJ Keck 06/09405 

V-119 NA check valve 888-925-5444 DVT 
020041-00 

22427 



ERM P&ID# 
TN&A 
P&ID# Item Description Contact info Vendor Vendor Invoice No 

V-120 NA check valve 888-925-5444 DVT 
020041-00 

22427 

V-121 NA butterfly valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-122 NA butterfly valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-123 NA butterfly valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-124 NA butterfly valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-125 NA butterfly vatve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-126 NA butterfly valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-127 CV-102 
butterfly valve - FTO bypass 
control valve 414) 365-6400 Anguil 

V-128 CV-102 
butterfly valve - FTO bypass 
control valve 414) 365-6400 Anguil 

V-201 NA butterfly valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-202 NA butterfly valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-203 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-204 NA butterfly valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-205 NA butterfly valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-206 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-209 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-210 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 
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V-320 NA butterfly valve 630-859-3111 RJ Keck 06/09405 

V-401 NA check valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-402 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-403 NA check valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-404 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-405 NA check valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-406 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-407 CV-203 actuated valve 630-859-3111 RJ Keck 06/09405 

V-408 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-409 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-410 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-411 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-412 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-413 NA check valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-414 NA Dutterfly valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-415 NA check valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 
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V-211 NA butterfly valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-212 NA check valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-213 NA butterfly valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-214 NA ball valve 630-530-2067 Harnngton 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-215 NA check valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-216 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-217 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-218 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-219 NA check valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-220 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-301 NA butterfly valve (765)643-3941 Tetrasolv 15927 

V-302 NA butterfly valve (765)643-3941 Tetrasolv 15927 

V-303 NA butterfly valve (765) 643-3941 Tetrasolv 15927 

V-304 NA butterfly valve (765) 643-3941 Tetrasolv 15927 

V-305 NA butterfly valve (765)643-3941 Tetrasolv 15927 

V-308 NA ball valve (765) 643-3941 Tetrasolv 15927 

V-309 NA Dutterfly valve (765) 643-3941 Tetrasolv 15927 

V-310 NA butterfly valve (765)643-3941 Tetrasolv 15927 

V-311 NA butterfly valve (765)643-3941 Tetrasolv 15927 

V-312 NA butterfly valve (765)643-3941 Tetrasolv 15927 

V-313 NA butterfly valve (765)643-3941 Tetrasolv 15927 

V-314 NA butterfly valve (765) 643-3941 Tetrasolv 15927 

V-315 NA Dutterfly valve (765) 643-3941 Tetrasolv 15927 

V-318 NA Dall valve (765) 643-3941 Tetrasolv 15927 

V-319 NA butterfly valve 630-859-3111 RJ Keck 06/09405 
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V ^ I B NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-417 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-418 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-419 NA ball valve 630-530-2067 Harnngton 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-420 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-421 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-422 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-423 NA check valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-424 NA butterfly valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-425 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-426 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-427 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-428 NA Dall valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-429 NA Dall valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-430 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 
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V-432 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V ^ 3 3 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-434 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-435 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-436 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-438 NA ball valve 630-530-2067 Harnngton 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-439 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-441 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-442 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-443 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-444 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-445 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-447 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-448 NA check valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-450 NA check valve 630-530-2067 Harnngton 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 
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V-451 NA check valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-452 NA 
3-way electrically actuated ball 
valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-453 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-454 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-501 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-502 NA check valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-503 NA butterfly valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-504 NA check valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-505 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-506 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-507 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-508 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-509 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-510 NA check valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

V-601 NA ball valve John Heiser 714-893-6366 ICS 
V-602 NA ball valve John Heiser 714-893-6366 ICS 
V-603 NA ball valve John Heiser 714-893-6366 ICS 
V-604 NA ball valve John Heiser 714-893-6366 ICS 
V-605 NA ball valve John Heiser 714-893-6366 ICS 

V-607 CV-201 3-way solenoid valve 
Ed Tung 630-848-0585, 
847 778-3234 MK Environmental 
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V-801 NA ball valve John Heiser 714-893-6366 ICS 

V-802 NA ball valve John Heiser 714-893-6366 ICS 

V-803 NA ball valve John Heiser 714-893-6366 ICS 

V-901 NA ball valve 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

SP-101 SP sample port John Heiser 714-893-6366 ICS 

SP-102 SP sample port John Heiser 714-893-6366 ICS 

SP-103 SP sample port John Heiser 714-893-6366 ICS 

SP-201 SP sample port John Heiser 714-893-6366 ICS 

SP-202 NA sample port John Heiser 714-893-6366 ICS 

SP-203 SP sample port John Heiser 714-893-6366 ICS 

SP-204 SP sample port John Heiser 714-893-6366 ICS 

SP-301 SP sample port John Heiser 714-893-6366 ICS 

SP-302 NA sample port 888-361-8649 Grainger 
9285913597 
9268097186 

SP-303 NA sample port 888-361-8649 Grainger 
9285913597 
9268097186 

SP-304 NA sample port 888-361-8649 Grainger 
9285913597 
9268097186 

SP-305 NA sample port 888-361-8649 Grainger 
9285913597 
9268097186 

SP-306 SP sample port 888-361-8649 Grainger 
9285913597 
9268097186 

S P-401 SP sample port John Heiser 714-893-6366 ICS 

SP-402 SP sample port John Heiser 714-893-6366 ICS 

SP-403 SP sample port John Heiser 714-893-6366 ICS 

SP-404 SP sample port John Heiser 714-893-6366 ICS 

S P-4 05 SP sample port John Heiser 714-893-6366 ICS 

SP-406 SP sample port John Heiser 714-893-6366 ICS 

SP-407 SP sample port John Heiser 714-893-6366 ICS 

SP-408 NA sample port 888-361-8649 Grainger 
9285913597 
9268097186 

SP-409 NA sample port 888-361-8649 Grainger 
9285913597 
9268097186 

SP-410 NA sample port 888-361-8649 Grainger 
9285913597 
9268097186 

SP-411 NA sample port 888-361-8649 Grainger 
9285913597 
9268097186 

SP-412 SP sample port John Heiser 714-893-6366 ICS 

SP-501 NA sample port John Heiser 714-893-6366 ICS 

SP-502 SP sample port John Heiser 714-893-6366 ICS 

PRV-301 NA pressure relief valve 630-920-1104 MK Environmental 

PRV-303 NA pressure relief valve 630-920-1104 MK Environmental 

PRV-401 NA pressure relief valve 318-322-7300 Poly Corr 

14641 
14657 
14718 
14766 

PRV-402 NA vacuum pressure relief valve 318-322-7300 Poly Corr 

14641 
14657 
14718 
14766 

PRV-403 NA pressure relief valve 318-322-7300 Poly Corr 

14641 
14657 
14718 
14766 

PRV-404 NA vacuum pressure relief valve 318-322-7300 Poly Corr 

14641 
14657 
14718 
14766 

PRV-405 NA pressure relief valve (765) 643-3941 Tetrasolv 15927 

PRV-406 NA pressure relief valve (765) 643-3941 Tetrasolv 15927 
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PRV-601 NA pressure relief valve 504.394.6024 Trico Compressed Air systems 3583 

PRV-602 NA vacuum pressure relief valve 504.394.6024 Trico Compressed Air systems 3583 

PRV-901 NA pressure relief valve 318-322-7300 Poly Corr 

14641 
14657 
14718 
14766 

PRV-902 NA pressure relief valve 318-322-7300 Poly Corr 

14641 
14657 
14718 
14766 

Sensors 

LSL-101 LSL-101 level sensor low 630-920-1104 MK Environmental 

LSH-101 LSH-101 level sensor high 630-920-1104 MK Environmental 

LSHH-101 LSHH-101 level sensor high-high 630-920-1104 MK Environmental 

LSL-201 LSL-202 level sensor low 630-920-1104 MK Environmental 

LSH-201 LSH-202 level sensor high 630-920-1104 MK Environmental 

LSHH-201 LSHH-202 level sensor high-high 630-920-1104 MK Environmental 

LSLL-401 LSLL-201 level sensor low-low 630-920-1104 MK Environmental 

LSL-401 LSL-201 level sensor low 630-920-1104 MK Environmental 

LSH-401 LSH-201 level sensor high 630-920-1104 MK Environmental 

LSHH-401 LSHH-201 level sensor high-high 630-920-1104 MK Environmental 

LSLL-402 LSLL-102 level sensor low-low 630-920-1104 MK Environmental 

LSHH-402 LSHH-102 level sensor high-high 630-920-1104 MK Environmental 

LSL-501 LSL-202 level sensor low 630-920-1104 MK Environmental 

LSH-501 LSH-202 level sensor high 630-920-1104 MK Environmental 

LSHH-501 LSHH-202 level sensor high-high 630-920-1104 WK Environmental 

LSL-901 LSL-103 level sensor low 630-920-1104 MK Environmental 

Filters. Regulators 

F-101 F-101 Inlet Vacuum Particulate Filter 630-773-1363 Solberg 306149 

F-102 F-102 niet Vacuum Particulate Filter 630-773-1363 Solberg 306149 

F-103 F-103 Oil Mist Exhaust Filter 630-773-1363 Solberg 306149 

F-104 F-104 Oil Mist Exhaust Filter 630-773-1363 Solberg 306149 

F-401 F-107 
Main Groundwater Bag Filter (after 
Booster Tank) 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 



Master Equipment Ust 
Pemaco Superfund 
5050 E. Slauson Avenue 
Maywood, California 
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Tanks. Vessels. Reactors, etc. 

T-IOI V-101 Moisture Separator (765) 643-3941 Tetrasolv 15927 

FTO-101 H-301 
Flameless Thermal Oxidizer with 
Scrubber 414)365-6400 Anguil 

T.201 V-103 Condensate Sump, VC package 318-322-7300 Poly Corr 

14641 
14657 
14718 
14766 

CT-201 V-112 Cooling Tower, VC package 916-983-7162 Aqua Loop 1627 

RC-201 V-113 Refrigerated Chiller, VC Package (281) 227-8400 Cold Shot Chillers 3716 

H-201A H-101A VC Heat Exchanger - Stage 1 952-933-2559 Xchanper 

13065 
130S4 
13179 

H-201B H-101B VC Heat Exchanger - Stage 2 952-933-2559 Xchanner 

13065 
13084 
13179 

H-201C H-101C VC Heat Exchanger -Stage 3 952-933-2559 Xchancer 

13065 
13084 
13179 

H-202 H-201 Air Heater 800-922-3027 Vulcan VFT-612-10C3 

FA-301 NA Flame Arrestor (281)295-6800 Groth 30044110 

T-301 V-104 Vapor Phase Carbon Adsorber (765) 643-3941 Tetrasolv 15927 

T-302 V-105 Vapor Phase Carbon Adsorber (765) 643-3941 Tetrasolv 15927 

T-401 V-110 Groundwater Booster Tank 318-322-7300 Poly Corr 

14641 
14657 
14718 
14766 

T--402 V-106 Water Holding Tank 318-322-7300 Poly Corr 

14641 
14657 
14718 
14766 

T-403 V-107 Liquid Phase Carbon Adsorber (765) 643-3941 Tetrasolv 15927 

T.404 V-108 Liquid Phase Carbon Adsorber (765) 643-3941 Tetrasolv 15927 

T-405 NA Sampling Box for LACSD 

H-401 H-202 Heat Exchanger 952-933-2559 Xch.nnper 

13065 
13084 
13179 

T.601 V-111 Air Receiver Tank 504.394.6024 Trico Compressed Air systems 3583 

T-602 V-111 
Air Receiver Tank Condensate 
Drum 800-441-8780 Skolnik 0I45I53-IN 

T-701 V-109 

Vapor Phase Carbon Adsorber for 
Groundwater Holding Tank Vent 
Air (765)643-3941 Tetrasolv 15927 

T-goi V-102 Caustic Soda Storage Tank 318-322-7300 Poly Corr 

14641 
14657 
14718 
14766 

Pumps, Blowers, and 
Compressors 

B-101 P-101 Liquid Ring Vacuum Pump 888-925-5444 DVT 
020041-00 

22427 

B-102 P-102 Liquid Ring Vacuum Pump 888-925-5444 DVT 
020041-00 

22427 

P-201 P-207 Cooling Tower Transfer Pump 815-479-8900 Quackenbush 319275 



ERM P&iD# 
TN&A 
P&iD# item Description Contact info Vendor Vendor invoice No 

F-402 F-108 
Backup Groundwater Bag Filter 
(after Booster Tank) (800) 869-0325 Krystil Klear 733562 

F-403 F-109 
Grounwater Bag Filter (after 
Holding Tank) (800) 869-0325 Krystil Klear 733562 

F-404 F-110 
Grounwater Bag Filter (after 
Holding Tank) (800) 869-0325 Krystil Klear 733562 

Y-401 NA y-strainer 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

Y-402 NA y-stralner 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

Y-501 NA y-strainer 630-530-2067 Harrington 

02357122 
02357044 
02357045 
02357311 
02357541 
02355654 

F-501 F-105 
Bag Filter (after Moisture 
Seprarator) (800) 869-0325 Krystil Klear 733562 

F-502 F-106 
Bag Filter (after Moisture 
Seprarator) (800) 869-0325 Krystil Klear 733562 

F-601 F-111 Air Reciever Tank Particulate Fllter 504.394.6024 Trico Compressed A i r systems 3583 

F-801 F-112 Calcium Filter 504-837-7977 S i e m e n s water 2000123 

R-601 R-101 
Compressed Air Receiver Tank 
Regulator (562)692-5911 McMaster-Carr 55081875 

R-602 R-102 FTO Regulator Anguil 

R-603 R-103 South Trench Wells Regulator (562) 692-5911 McMaster-Carr 55081875 

R-604 R-103 West Trench Wells Regulator (562) 692-5911 McMaster-Carr 55081875 

R-605 R-103 East Trench Wells Regulator (562) 692-5911 McMaster-Carr 55081875 
R-606 NA VE Condensate Sump Regulator (562) 692-5911 McMaster-Carr 55081875 

D-601 F-113 Regenerative Dessicant Dryer 504.394.6024 Trico Compressed A i r systems 3583 


